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INTRODUCTION 


Today's portable and battery-operated system designer is faced with the 
problem of keeping ahead when addressing system performance, long battery 
life, interfacing technology, and reliability. Toshiba's low voltage high 
performance C^MOS logic families help designers achieve these goals. 

TC74LCX SERIES: LOW VOLTAGE HIGH SPEED BUS DRIVER SERIES with 5V 
TOLERANT INPUTS AND OUTPUTS 

The TC74LCX series has a propagation delay time of 4ns. Operation is 
guaranteed between 2V and 3.6V. The 24mA output drive current also makes it 
suitable for systems requirering higher driving capabilities. 

A great feature of this family is its ability to operate at pure 3V or at both 3V 
and 5V in the same design without sacrificing performance. In addition to this, 
a power down protected I/O structure makes it possible to apply the signal to 
any I/O terminal even in a power down mode. 

TC74LVQ SERIES: LOW VOLTAGE HIGH SPEED LOGIC SERIES with EQUIVALENT 
SPEED OF SCHOTTKEY TTL 

The TC74LVQ series has been developed based on the 5V Advanced CMOS (AC) 
logic technology; the device performance is tuned to achieve better low voltage 
performance. 

This series contains well known gates, flip - flops, MSI functions, and octals. 
Typical propagation delay time of the family is 6ns, and guaranteed output 
drive current is 12mA. 

Since the design and process technology of this family is well established within 
Toshiba, the designer will be able to get highly reliable parts from the first 
design. 

TC74LVX SERIES: LOW VOLTAGE HIGH SPEED LOGIC SERIES with INPUT LEVEL 
TRANSLATION CAPABILITY 

The TC74LVX series of products were developed from the 5V VHC logic series. 
The series has a propagation delay time of 6.6ns, and the guaranteed output 
drive is 4mA. 

This series also contains gate, flip-flops, MSI functions, and octals. 

The TC74LVX series assures easy speed upgrades-(2 times) for sockets using 
HCMOS-which operates in excess of 30ns at low voltage. It's a time saving, cost 
effective selution to last minute product enhancements. 

This data book presents technical information on TOSHIBA'S TC74LCX / LVQ / LVX 
series. 

The information contained herein is subject to change without notice. 


TOSHIBA CORPORATION 


MAY. 1994 
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1. PRODUCT GUIDE 





1-1 TC74LVQ/LVX Product Guide 


TC74LVQ Series 


Type No. 

Function 

Pin 

Page 

TC74LVQ 00 F/FN/FS 

QUAD 2-INPUT NAND GATE 

14 

91 

02 F/FN/FS 

QUAD 2-lNPUT NOR GATE 

14 

94 

04 F/FN/FS 

HEX INVERTER 

14 

97 

08 F/FN/FS 

QUAD 2-INPUT AND GATE 

14 

100 

14 F/FN/FS 

HEX SCHMITT INVERTER 

14 

105 

TC74LVQ 32 F/FN/FS 

QUAD 2-INPUT OR GATE 

■Qi 

mm 

74 F/FN/FS 

DUAL D FLIP-FLOP WITH PRESET AND CLEAR 


bei 

86 F/FN/FS 

QUAD EXCLUSIVE OR GATE 

Bl 

115 

138 F/FN/FS 

3-TO-8 LINE DECODER 

■■ 

116 

151 F/FN/FS 

8-CHANNEL MULTIPLEXER 

mm 

120 

TC74LVQ 157 F/FN/FS 

QUAD 2-CHANNEL MULTIPLEXER 

16 

warn 

174 F/FN/FS 

HEX D FLIP-FLOP WITH CLEAR 

16 

wm 

240 F/FW/FS 

OCTAL BUS BUFFER (3-STATE / INV.) 

20 

mm 

241 F/FW/FS 

OCTAL BUS BUFFER (3-STATE) 

20 

152 

244 F/FW/FS 

OCTAL BUS BUFFER (3-STATE) 

20 

152 

TC74LVQ 245 F/FW/FS 

OCTAL BUS TRANSCEIVER (3-STATE) 


156 

273 F/FW/FS 

OCTAL D FLIP-FLOP WITH CLEAR 

20 

140 

373 F/FW/FS 

OCTAL D-TYPE LATCH (3-STATE) 

20 

144 

374 F/FW/FS 

OCTAL D FLIP-FLOP (3-STATE) 

20 

148 

573 F/FW/FS 

OCTAL D-TYPE LATCH (3-STATE) 

20 

152 


TC74LVX Series 


Type No. 

Function 

Pin 

Page 

TC74LVX 00 F/FN/FS 

QUAD 2-INPUT NAND GATE 

14 

159 

02 F/FN/FS 

QUAD 2-INPUT NOR GATE 

14 

162 

04 F/FN/FS 

HEX INVERTER 

14 

165 

08 F/FN/FS 

QUAD 2-INPUT AND GATE 

14 

168 

14 F/FN/FS 

HEX SCHMITT INVERTER 

14 

171 

TC74LVX 32 F/FN/FS 

QUAD 2-INPUT OR GATE 

14 

174 

74 F/FN/FS 

DUAL D FLIP-FLOP WITH PRESET AND CLEAR 

14 

177 

86 F/FN/FS 

QUAD EXCLUSIVE OR GATE 

14 

181 

125 F/FN/FS 

QUAD BUS BUFFER (3-STATE) 

14 

184 

138 F/FN/FS 

3-TO-8 LINE DECODER 

16 

187 

TC74LVX 157 F/FN/FS 

QUAD 2-CHANNEL MULTIPLEXER 

16 

191 

174 F/FN/FS 

HEX D FLIP-FLOP WITH CLEAR 

16 

195 

240 F/FW/FS 

OCTAL BUS BUFFER (3-STATE/INV.) 

20 

200 

244 F/FW/FS 

OCTAL BUS BUFFER (3-STATE) 

20 

200 

245 F/FW/FS 

OCTAL Bus TRANSCEIVER (3-STATE) 

20 

204 

TC74LVX 273 F/FW/FS 

OCTAL D FLIP-FLOP WITH CLEAR 

20 

208 

373 F/FW/FS 

OCTAL D-TYPE LATCH (3-STATE) 

20 

215 

374 F/FW/FS 

OCTAL D FLIP-FLOP (3-STATE) 

20 

218 

573 F/FW/FS 

OCTAL D-TYPE LATCH (3-STATE) 

20 

225 
































1-2 TC74LVQ/LVX Series Selection Guide 


Function 

Type No. 

TC74LVQ Series 

TC74LVX Series 

GATE 

NAND 

LVQOO 

LVXOO 


NOR 

LVQ02 

LVX02 


AND 

LVQ08 

LVX08 


OR 

LVQ32 

LVX32 


INVERTER, BUFFER 

LVQ04 

LVX04 


EXCLUSIVE OR 

LVQ86 

LVX86 


SCHMITT TRIGGER 

LVQ14 

LVX14 

BUFFER 

BUS BUFFER 

LVQ240, LVQ241, LVQ244 

LVX125, LVX240, LVX244 


BUS TRANSCEIVER 

LVQ245 

LVX245 

FLIP-FLOP 

D-TYPE FLIP-FLOP 

LVQ74, LVQ174, LVQ273 

LVX74, LVX174, LVX273 



3-STATE 

LVQ374 

LVX374 

LATCH 

3-STATE 

LVQ373, LVQ573 

LVX373, LVX573 

DECODER 

LVQ138 

LVX138 

MULTIPLEXER (DIGITAL) 

LVQ151, LVQ157 

LVX157 
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2. PRODUCT OUTLINE OF THE 
TC74LVQ/LVX SERIES 






















2-1 Product Outline of The TC74LVQ/LVX Series 

The TC74LVQ/L\/X series has the following features. 

(1) High Speed Operation; tpLH/'tPHL = 5ns (TYP.) 

@Vcc = 3.3V, CL=15pF (GATE) 
fMAX = 150MHz (TYP.) 

(aVcc = 3.3V, Cl= 15pF (F/F) 
jloHl / lot = 12mA (LVQ series) 

|10H|/loL = 4mA (LVX series) 

Same as high speed CMOS (74AC. 74HC) 
series. 

Total inputs and outputs ± 300mA and 
above. 

(5) Self-contained static electricity protective circuit: 

±2000V (typ.) by MIL-STD-883 method 


(2) OUTPUT CURRENT: 

(3) Low Power Dissipation: 

(4) Ample Latch up Capacity: 


(6) Input voltage: 

(7) Low Noise: 

(8) 5-3V Level Shift (LVX series only): 

(9) Package: 


(All inputs and outputs.) 

V|l = 0.8V @Vcc = 3V (Max.) 

Vih = 2.0V @Vcc = 3V (Min.) 

Volp = 0.8V (Max.) 

Power Down Protection is provided on all 
inputs. 

JEDEC SOP, EIAJ SOP and SSOP 


Table 2-1 Comparison of Logic Family Characteristics 




3.3V Logic 

5V Logic 



Parameter 

Symbol 

LVQ Series 

LVX Series 

HC Series 

LS-TTL 

ALS - TTL 

unit 

Test Condition 



(74LVQXXX) 

(74LVXxxx) 

(74HCxxxA) 

(74LSXXX) 

(74ALSXXX) 



Propagation Delay Time 

tpd 

mm 

mm 

11 

12 

0 

ns 

Vcc = 3.3V (3.3V Logic) 

BUS BUFFER (244) typ. 







Vcc = 5V {5V Logic) 

Maximum Clock Frequency 








Ta = 25'’C 

D-F/F (74) typ. 


130 

85 

65 

30 

50 


CL = 50pF 

Quiescent Power Dissipation 

m 

0,01// 

0.01// 

0.01// 

2m 

■■I 

W 


GATE typ. 









Input Leakage Current 

Uh 

1.0 

1.0 

1.0 

20 

20 

//A 

Over temp, and 

GATE 

'll 

- 1.0 

- 1.0 

-1.0 

-400 

-200 

voltage range 


V|H 

2.0 

2.0 

3.5 

2.0 

2.0 


Vcc = 3V (3.3V Logic) 

Input Voltage 

V 

Vcc = 5V (5V Logic) 

V,L 

0.8 

0.8 

1.5 

0.8 

0.8 


Over temp, range 

Output Current 

^OH 

- 12 


-4/-6 

-0.4 / -3 

-0.4/ -3 

mA 

Vcc = 3V (3.3V Logic) 

Vcc = 4.5V (5V Logic) 

*OL 

12 


4/6 

8/24 

8/24 



Supply Voltage Range 

Vopr. 

2.0-3.6 

2.0-3.6 

2.0-6.0 

4.75-5.25 


B 


Operating Temperature 

Ta 

-40-85 

-40-85 

-40-85 

0-70 

0-70 

°c 
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2-2 Featuers 


(1) High Speed/Low Voltage Operation 

The TC74LVQ/LVX series offer outstanding performance at low voltages such as 
Vcc = 3.3V when compared with 5V high speed logic families such as 74HC series, 
LS-TTL, etc. This is due to its delicated CMOS process technology, (refer to Fig. 2- 
1) And the TC74LVQ series offer high speed operation even under heavy load 
capacitance due to its lower output impedance, (refer to Fig. 2-2) 



2ns/div, IV/div 


Condition 

TC74LVQ244 Vqq = 3.3V, C|. = 15pF, Rl = 5000 
TC74LVX244 Vcc = 3.3V, Cl= 15pF 
TC74HC244A Vcc= 5.0V, Cl = 15pF 



2ns/div, IV/div 


Condition 

TC74LVQ244 Vcc = 3.3V, Cl = 15pF, Rl = 5000 
TC74LVX244 Vcc = 3.3V, Cl = 15pF 
TC74HC244A Vcc = 5.0V, Cl = 15pF 


Fig. 2-1 Propagation Delay Time Comparison. (74LVQ, LVX and 74HC) 



Load Capacitance Cl (pF) 


Fig. 2-2 Propagation Delay Time vs. Load Capacitance. 
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(2) Low Noise 

The TCTALVQ / LVX series utilize Slew Rate Control (SRC) circuit which controls the 
output transition time in order to reduce the noise whith is generated at the 
time of output transition. This circuit effectively reduces noises such as the 
simultaneous switching noise, reflection noise of the transition line and so on. 
Fig. 2-3 shows the comparison of simultaneous switching noise. 



5ns/div, 2V/div 


Condition 

TC74LVQ244F Vcc = 3.3V, Cl = 50pF, RL=500n 
TC74LVX244F Vcc=3.3V, CL=50pF 
TC74HC244AF Vcc= 5.0V, Cl = 50pF 



Sns/div, O.SV/div 


Condition 

TC74LVQ244F Vcc=3.3V, Cl=50pF, RL=500n 
TC74LVX244F Vcc = 3.3V, CL = 50pF 
TC74HC244AF Vcc=5.0V, CL=50pF 

Fig. 2-3 Simultaneous Switching Noise Comparison. (74LVQ, LVX and 74HC) 


(3) Interface Ability (TC74L\/X Series Only) 

TC74LVX sevies utilizes no diode from input to Vcc for the input protection 
circuits (Fig.2-4). This allows up to7Vto be applied to the input regardless of the 
Vcc level. This power down protection circuit permits interfacing between systems 
which have different power supply voltages. For example, the TC74LVX series can 
be used for the applications such as level conversion from 5V to 3.3V (Except for 
the LVX 245), battery back up, etc. (Fig. 2-5) 
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•Even if the input voltage is higher ‘Can be used for direct interfacing 

than the power supply voltage, input between 5 volt system and 3.3 volt 
current (Iin) does not flow. system. 

♦Prevents device destruction due to 
mismatched supply and input 
voltages. 

Fig. 2-4 Input Equivalent Circuit Fig. 2-5 Interface Ability 


(4) Surface Mount Type Package (SOP, SSOP) 

In addition to SOIC (JEDEC & EIAJ), SSOP which is a smaller, shrinked package is 
also available for the TC74LVQ/LVX series. Fig. 2-6 shows the comparison of the 
size between SOP and SSOP. 

Unit: mm 




SSOP SOP 

Ratio of board are a occupied when 0.40 1.00 

SOP = 1.0 

Ratio of weight when SOP = 1.0 0.39 1.00 

Fig. 2-6 Comparison of the size between SOP and SSOP (14pin type) 
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3. EXPLANATION OF RATINGS 
AND STANDARDS 












3-1 Maximum Ratings 

In general, the maximum rating value should not be exceeded in order to guarantee the 
life and reliability of integrated circuit products. 

Absolute Maximum Ratings should not be exceed even for a moment. 

When the device is used in excess of any maximum rating, the device may not recover, and 
in many cases, permanent damage will occur. 

In designing the circuit, therefore, it is necessary to pay attention to fluctuations of supply 
voltage, characteristics of interconnecting parts, ambient temperature, and surges in input 
and output signal lines, and ensure that the maximum ratings will not be exceeded. 

Table 3-1 indicates common absolute maximum ratings of TC74LVQ / LVX series. When 
individual maximum ratings and common ratings differ, the former shall control. For 
definitions of parameters, refer to Table 3-2. 

Table 3-1 Absolute Maximum Ratings 


(a) TC74LVQ Series 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7.0 

V 

DC Input Voltage 

V|N 

-0.5~Vcc + 0.5 

V 

DC Output Voltage 

VOUT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

llK 

±20 

mA 

Output Diode Current 

lOK 

±50 

mA 

DC Output Current 

lOUT 

±50 

mA 

DC Vcc/Ground Current 

Icc 

± 100 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

__ 

300 

°C 


(b)TC74LVX Series 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7.0 

V 

DC Input Voltage 

V|N 

-0.5~7.0 

V 

DC Output Voltage 

VoUT 

-0.5-VCC + 0.5 

V 

Input Diode Current 

l|K 

-20 

mA 

Output Diode Current 

lOK 

±20 

mA 

DC Output Current 

Iqut 

±25 

mA 

DC Vcc/Ground Current 

icc 

±50 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

Tl 

300 

“C 
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Table 3-2 


Parameter 

Symbol 

Explanation 

Supply Voltage 

Vcc 

The voltage range in which the 1C will not present 
breakdown, deterioration of characteristics or reduced 
reliability. 

DC Input Voltage 

DC Output Voltage 

V|N 

VOUT 

The voltage range in which the 1C will not present 
breakdown, deterioration of characteristics or reduced 
reliability. 

Input Diode Current 
Output Diode Current 

l|K 

lOK 

The current value at which the 1C will not present 
breakdown due to latch-up when input or output 
current flows. 

* Practically, the design in which DC current flows is 
not recommended. When this cannot be prevented, 
adopt a current value lower than this. 

DC Output Current 

DC Vcc/Ground Current 

loUT 

kc 

Output current indicates the current value which can 
flow from one output. As Vcc/GND current includes 
output current, in an 1C having multiple output 
terminals, substantial Vcc/GND current can flow. 

Power Dissipation 

Pd 

Power consumption not causing breakdown of the over 
the entire operating temperature range. 

Storage Temperature 

Tstg 

The ambient temperature range over which no 
deterioration of characteristics or a reliability occurs 
when left for a longtime without supply voltage. 

Lead Temp, and Time 

Tl 

The maximum time that the device may be subjected 
to the maximum lead temperature specified. 
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3-2 Recommended Operating Conditions 

These are the conditions in which the operation of the TC74LVQ/LVX series is guaranteed, 
and when exceeded, operation is not guaranteed even if it is within the maximum rating 
of Table 3-1. 

Commom recommended operating conditions ofTC74LVQ series are shown in Table 3-3 (a). 
TC74LVX series are shown in Table 3-3 (b). When recommended operating conditions of 
each device and common recommended operating conditions differ, the former shall 
control. As to the meaning of each parameter, refer to Table 3-4. 

Table 3-3 Common Recommended Operating Conditions 


(a) TC74LVQ Series 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0~3.6 

V 

Input Voltage 

V|N 

0~Vcc 

V 

Output Voltage 

VOUT 

0~Vcc 

V 

Operating Temperature 

Topr 

- 40-85 

°C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


(b)TC74LVX Series 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V|N 

0-5.5 

V 

Output Voltage 

VoUT 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


Table 3-4 


Parameter 

Symbol 

Explanation 

Supply Voltage 

Vcc 

Supply voltage range guaranteeing normal operation 
of the iC. 

Input Voltage 

Output Voltage 

V|N 

VoUT 

Supply voltage range guaranteeing normal operation 
of the IC. 

Operating Temperature 

Topr 

Operating temperature range guaranteeing normal 
operation and electrical characteristics of the IC. 

Input Rise and Fall Time 

dt/dv 

Rise and fall time range of input signal which will not 
cause malfunction due to oscillation of the output. 
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(1) Input circuit 

When high voltage is applied to this gate electrode (input of CMOS 1C), the oxide film 
directly under the gate sometimes breaks down. In TC74LVQ/LVX series, as shown in 
Fig. 3-1 protection circuit are added to all input terminals in order to protect the CMOS 
gate from such voltage. 

TC74LVX series utilizes no diode from input to Vcc for the input protection circuits. This 
allows up to 7V to be applied to the input regardless of the Vcc level. This power 
down protection circuit permits interfacing between systems which have different power 
supply voltages. For example, the TC74LVX series can be used for the applications such 
as level conversion form 5V to 3.3V (Except for the LVX245), battery back up, etc. (Fig. 
3-2) 


(a) TC74LVQ Series 



(b)TC74LVX Series 


V|N 


( 




Even if the input voltage is larger than 
the power supply voltage, input 
current (1|n) does not flow. 


Fig. 3-1 Input Equivalent Circuit 


< 

E 


3 

U 


D 

a 

c 



Input Voltage V|n (V) 


Fig. 3-2 Input Characteristics (TC74LVX Series) 
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3-3 DC Characteristics 


Table 3-5 (a) shows DC characteristics of TC74LVQ series. For TC74LVX devices see Table 3- 
5(b). 

For the meaning of each parameter, refer to Table 3-6. Table 3-5 is a standard DC 
characteristics table, and when it differ from individual characteristics, the later shall 
control. 

In the TC74LVQ/LVX series, all devices meet or exceed this standard. 

Table 3-5 DC characteristics 


(a) TC74LVQ Series 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25'’C 

Ta = - 40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V|H 


3.0 

2.0 

B 

B 

2.0 

B 

V 

Low - Level 

Input Voltage 

V|L 


3.0 

B 

- 

0.8 

B 

0.8 

High - Level 

Output Voltage 

VOH 

ViN = 

V|H or V|L 

lOH = “ SOjwA 
loH= - 12mA 

3.0 

3.0 

2.9 

2.58 

3.0 

— 

2.9 

2^ 

B 

Low - level 

Output Voltage 

Vql 

V|M = 

V|H or V|L 

10L = 50;»A 

loL= 12mA 

3.0 

3.0 

B 

0.0 

0.1 

0.36 

B 

0.1 

0.44 

3-State Output 

Off-State Current 

Iqz 

V|N = ViH or V||_ 

VouT = ^CC or GND 

3.6 


B 

±0.5 

B 

±5.0 

/.A 

Input Leakage 
Current 

l|N 

V|N = Vcc or GND 

3.6 

B 


±0.1 

B 

± 1.0 

Quiescent Supply 
Current 

Icc 

V||M = Vcc or GND 

GATE/SSI 

Bl 

— 

- 

2.5 

- 

25.0 

MSI 

m 

— 

- 

4.0 

- 

40.0 


(b)TC74LVX Series 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25'’C 

Ta = - 40~85'’C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

ViH 


2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

■ 

■ 

1.5 

2.0 

2.4 

B 

V 

Low - Level 

Input Voltage 

ViL 


2.0 

3.0 

3.6 

H 

■ 

m 

H 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

Vqh 

V,N = 

V|H or V|L 

loH= -50/iA 
'oh = “ 50/yA 
loH= -4mA 

2.0 

3.0 

3.0 

1.9 

2.9 
2.58 

2.0 

3.0 

i 

1.9 

2.9 
2.48 

B 

Low - level 

Output Voltage 

VoL 

ViN = 

V,H or V|L 

Iql = 50/xA 
lot = 50//A 

Iql = 4mA 

2.0 

3.0 

3.0 

B 

0.0 

0.0 

0.1 

0.1 

0.36 

B 

0.1 

0.1 

0.44 

3-State Output 

Off-State Current 

■oz 

V|N = V|H or V|L 

VquT = ^CC GND 

3.6 

B 

B 

±0.25 

B 

±2.5 

aA 

Input Leakage 
Current 

1|N 

V||>j = 5.5V or GND 

3.6 

B 

B 

±0.1 

B 

±1.0 

Quiescent Supply 
Current 

'cc 

\/i|\j = Vcc 0^" GND 

GATE/SSI 

IB 

— 

- 

2.0 

- 

20.0 

MSI 

m 

- 

- 

4.0 

- 

40.0 
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Table 3-6 


Parameter 

Symbol 

Explanation 

High - Level 

Input Voltage 

V|N 

This is an input voltage capable of setting the input of the 

1C to a high level, anci the minimum value is guaranteed. 
Judgment in this case is made by confirming that it is above 
the prescribed Vqh when output voltage should be at a 
high level, and below the prescribed Vql when output 
voltage should be at a level. 

Low - Level 

Input Voltage 

V|L 

This is an input voltage capable of setting the input of the 

1C to a low level, and the maximum value is guaranteed. 

The method of judgment is the same as Vm- 

High - Level 

Output Voltage 

VOH 

This is an output voltage such that when each input 
terminal is connected to Vih or V|l, the output level goes 
high. In this case, there is guaranteed a minimum value of 
output voltage obtainable when the specified output current 
(Ioh) flows out. 

Low - level 

Output Voltage 

VOL 

This is an output voltage such that when each input 
terminal is connected to Vih or V|l, the output level goes 
low. In this case, there is guaranteed a maximum value of 
output voltage obtainable when the specified output current 
(Iql) flows out. 

Input Leakage 
Current 

l|N 

This is the current flowing at the input terminal when a 
voltage is impressed on the input terminal of 1C. Normally, 
this current is so small that measurement is made with the 
maximum value of supply voltage. 

3-State Output 

Off-State Current 

loz 

This is the leakage current flowing at the output terminal 
when the output is in a high impedance state, the device 
having a three state output. 

Quiescent Supply 
Current 

icc 

_ 

This is the current flowing from Vcc terminal into the 1C 
when Vcc or GND level is held constant without changing 
the input voltage. The maximum value under all theoretical 
conditions allowable for the measured 1C is guaranteed. 
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Low Level Low Level 

Output Current Iql (mA) Output Current Iql (mA) 


(1) Output Current Characteristics 

The TC74L\/Q series and TC74LVX series guarantee ±12mA drive current and ±4mA 
drive current, respectively (at Vcc = 3.3\/, Voh = 2.48V, Vol = 0.44V) for both Iqh and Iql- 
The designer can use either the TC74LVQ series or the TC74LVX series depends on the 
impedance conect to the output. 


High Level 

Output Voltage Vqh - Vcc (V) 




Low Level 

Output Voltage Vql (V) 

Fig. 3-3 Output Current Characteristics of TC74LVQ Series (typical) 



High Level 

Output Voltage Vqh-Vcc (V) 



Low Level 

Output Voltage Vql (V) 

Fig. 3-4 Output Current Characteristics of TC74LVQ Series 
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High Level High Level 

Output Current Iqh (mA) Output Current Iqh (mA) 




















Low Level Low Level 

Output Current Iql (mA) Output Current Iql (mA) 


High Level 

Output Voltage Vqh-Vcc (V) 


-3.5 -3.0 -2.5 -2.0 -1.5 -1.0 -0.5 0 




Low Level 

Output Voltage Vql (V) 


Fig. 3-5 Output Current Characteristics of TC74L\/X Series (typical) 


High Level 

Output Voltage Vqh-Vcc (V) 




Low Level 

Output Voltage Vql (V) 

Fig. 3-6 Output Current Characteristics of TC74L\/X Series 



-40 -20 0 20 40 60 80 100 

Ta ro 

Fig. 3-7 Temperature vs. Output Current (typical) 
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High Level High Level 

Output Current Iqh (mA) Output Current Iqh (mA) 
















3-4 AC Characteristics 


AC characteristics guarantee transient characteristics of TC74L\/Q/LVX products. 

In general, the impressed input waveform is set so as to have an amplitude of Vcc to 
GND and rise and fall time of 3ns. 

Table 3-7 explains the meaning of each parameter of the AC characteristics, Fig. 3-8 shows 
the output connection diagrams for measurement and Fig. 3-9 illustrates the measured 
waveforms. 


Table 3-7 


Parameter 

Symbol 

Explanation 

Figure 3-9 

LVQ 

LVX 

Propagation 
Delay Time 


The time between input signal application and 
output response detection. tpLH is the case in which 
the output changes from low to high, and tpHL is the 
case in which the output changes from high to low. 

(i) 

(iv) 

Output Disable 
Time 

1 

The time, between when signal is applied to the 
output control terminal and the 3-state output is set 
to a high impedance state. 

(iii) 

(Vi) 

Output Enable 
Time 


The time, between when signal is applied to the 
output control terminal and the 3-state output goes 
low or high from the high impedance state. 

Output Skew 

tosLH 

'tosHL 

It is defined as the absolute value of difference 
between the actual propagation delay for any two 
separate outputs of the same device. The specification 
applies to any outputs switching in the same direction, 
either Low to High (toSLH) or High to Low (toSHi)- 

1 

1 



The maximum frequency at which the 1C operates 
normally. 

Oil 

(v) 


Timing requirements are a prerequisite to the normal function of devices. (See Table 3-8) 
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Table 3-8 


Parameter 

Symbol 

Explanation 

Figure 3-9 

LVQ 

LVX 

Minimum 

Set - up Time 

1 

Regarding certain data, indicates the time in which 
the data must be applied and held before the input 
regarding that data (clock, etc.) changes. For 
example, when the data is read in at a rise of next 
clock pulse, it is necessary to apply data before the 
rising edge of the clock pulse, to a value at least 
equal to the minimum value of ts. 



Minimum 

Hold Time 

th 

Regarding certain data, indicates the time in which 
the data must be held after the input regarding that 
data (clock, etc.) has changed. 

(ii) 

(v) 

Minimum 
Removal Time 

B 

Indicates the minimum time after releasing of an 
asynchronous input (clear, preset, etc.) and until 
application of next input (clock, etc.). 



Minimum 

Pulse Width 

tw 

Indicates the minimum pulse width that a clock input, 
etc. is acceptable as a normal signal. 




Parameter 

Symbol 

Explanation 

Input 

Capacitance 

C|N 

Indicates the capacitance between input and GND. 

Output 

Capacitance 

CoUT 

Indicates the capacitance associated with a 3-state output or a 
open drain output in the high impedance state. 

Power 

dissipation 

Capacitance 

CpD 

This is the internal equivalent capacitance of a device calculated 
by measuring operating current without load capacitance. 


26 































Fig. 3-8 Output Connection Diagram 


(a) TC74LVQ series 


To Output 
Terminal of OUT 



Measurement 

Point 


CMOS Output 



Cl = 50pF 
RL = 500n 


Note) Cl includes the capacitance of probe, etc. 


(b)TC74L\/X series 


To Output 
Terminal of DDT 



Measurement 

Point 


Measurement ^cc 
Point o 


To Output 
Terminal of PUT 



CMOS Output 


3-State Output 


Cl = 50pF 
R|.= Ikn 


Note) Cl includes the capacitance of probe, etc. 
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Fig. 3-9 Switching Characteristic Test Waveforms 


(a) TC74LVQ series 


(i ) tpLH / fpHL 



Vcc 

GND 


Vqh 

Vql 


(ii) tw / ts ; ( trem 


CLOCK 

INPUT 


DATA 

INPUT 


OUTPUT 


CLEAR 
or PRESET 



Vcc 

GND 

Vcc 

GND 

Vqh 

Vql 

Vcc 







(V) tw / ts , th , trem 


CLOCK 

INPUT 


DATA 

INPUT 


OUTPUT 


CLEAR 
or PRESET 



Vcc 

GND 

Vcc 

GND 

VoH 

Vql 

Vcc 

GND 


( vi ) tpLZ / tpHZ / tpZL / "tpZH 



Vcc 

GND 

VoH 

Vol(=?!=GND) 

Vqh ( t^Vcc) 
Vql 
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Propagation Propagation 

Delay Time /Itpd (ns) Delay Time dtpd (ns) 


(1) Load Capacitance Characteristics of Propagation Delay Time. 

In the TC74LVQ/L\/X series, AC characteristics are guaranteed using a load capacitance 
of 50pF and 15pF (LVX only). Propagation delay time using load capacitance, other than 
the above is obtained by the following equation; 


Propagation delay time in the case of load capacitance of XpF. 
tpd (X)=A(X-50)+tpd{50) 

A; Propagation delay time increase rate per unit load capacitance (ns/pF) 


Fig.3-10 shows propagation delay time vs. load capacitance at both \/cc = 3V and 
Vcc = 2.7V, in a range exceeding 50pF. 

The dotted line should be used by the designer due consideration of propagation delay 
time. 

However guaranteed value is only the value specified at CL = 50pF or CL=15pF (LVX only) 


in the individual Spec. Sheet. 


(a) TC74LVQ Series 



Load Capacitance Cl (pF) 



0 25 50 75 100 125 150 175 200 

Load Capacitance Cl (pF) 


Propagation delay time increase rate per 

unit load capacitance 

Ta = 25°C (TYP.) A = 0.026 (ns/pF) 

Ta = 25°C(MAX.) A = 0.045 (ns/pF) 

Ta = 85“C (MAX.) A = 0.05 (ns/pF) 


Propagation delay time increase rate per 
unit load capacitance. 

Ta = 25'’C (TYP.) A = 0.07 (ns/pF) 

Ta = 25‘’C(MAX.) A = 0.n5 (ns/pF) 

Ta = SS'C (MAX.) A = 0.13 (ns/pF) 


Fig. 3-10 Propagation Delay Time vs. Load Capacitance. 
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(2) Temperature Characteristics Versus Propagation Delay Time 

Fig. 3-11 shows temperature versus propagation delay time. The solid line in this figure 
indicates standard temperature dependence at the Gate of the 1C. 



Ta (“O 


Fig.3-11 Temperature vs. Propagation Delay Time (typical) 


(3) Output Skew Characteristics 

Output skew characteristics of TC74LVQ/LVX products. 
This parameter guaranteed by design. 
tosLH = ItpLH (MAX.) - tpLH (M1N.)| 
tosHL = |tpHL (MAX.) - "tpHL (MIN.)| 



32 




(4) Power Dissipation 


The power dissipation of CMOS device is composed of two components: static and 
dynamic. 

The total power dissipation is the sum of static and dynamic power dissipation. 

Static power dissipation is obtained by multiplying quiescent supply current by the supply 
voltage range. 

Dynamic power dissipation is obtained through a more complex calculation described in 
paragraph below. 

(a) Static power dissipation 

In the case of CMOS ICs, under the condition in which inputs are fixed at Vcc or GND, 
either the N-channel FET or the P-channel FET turns off. For this reason, the current 
from Vcc to GND becomes only the reverse direction saturated current of the PN 
junction and the surface leakage current due to the stain in the chip surface, and is 
less than several nA at room temperature. 

However, when the inputs are driven by another COMS 1C, or the inputs are pulled- 
down to GND or pulled-up to Vcc, the static power dissipation is obtained as follows: 

Pd{DC) = Vcc-lcc 


(b) Dynamic power dissipation 

The dynamic power dissipation of a MOS 1C is calculated by summing a) and b) below: 

a) The switching current obtained by charge and discharge of each capacitance added to 
gate output current when the gate in the circuit including the output buffer makes 
an inversion. 

b) The through current flowing when the P-channel FET and the N-channel FET which 
constitute the gate during inversion time turn on briefly at the same time. 

When rise and fall times of the input signal are small (about 3ns), through current of 

the gate is usually negligibly small in comparison with the switching current. 

For this reason, the dynamic supply current is governed by internal capacitance of the 

1C and the charging and discharging current of the load capacity (Cl). 

An example is given hare for CL = 0pF. 
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For the inversion of internal gate outputs from low to high level, it is necessary that 
the electric charge corresponding to Ci • Vcc be supplied from the Vcc line to the 
internal capacitance Ci. 

Therefore the value obtained by multiplying Ci'Vcc to the output inversion frequency 
(frequency : f) within a certain period corresponds to the mean current to be supplied 
from the Vcc line to the 1C during that period. 

In an actual 1C, several gates operate simultaneously, and their respective internal 
capacity and inversion frequency are different. 

Therefore, dynamic supply current in an 1C is as follows; 

n 

Icc (opr.) = Vcc • 2 fn • Cin 

fn ; frequency of internal operated gate 

As fn is divisible by an integer of input frequency (fiw), the gate operating with fn / m 
frequency can be considered equivalent to the capacitance of Ci/m. 

Hence, the above equation can by rewritten as: 

n 

Icc (opr.) = Vcc • flN • 2 Ci / mn 

fiN: input frequency 
m : integer 


The final term is defined as Cpd- 

Dynamic power dissipation with load capacity is given by the following equation: 

Pd (opr.) = CpD • Vcc2 • f|N • CpD 

Total dynamic power dissipation with load capacity is given by the following equation: 

n 

Pd ( opr.) = CpD • Vcc2 • f|N + 2 (Cun • Vcc^ • fon) 
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Cl : load capacity 
fo : output frequency 



n ; integer of output 


However, in specific applications such as crystal oscillators, supply current characteristics 
are controlled by through current, and the calculation result using Cpd can not be used. 



(5) Standardized Capacitance Power Dissipation (Crd) Test Procedure 

The purpose of the Crd value is to allow the user to estimate actual power 
consumption of his system. The table has been set up to exercise each device in the 
same manner as it would usually be used. Devices which are separable into independent 
sections are measured on a "per section" basis, the remaining are measured on a "per 
device" basis. Each devices unique set up is listed in the Table 3-9, "Pin Condition 
Table". 

Measurements for all devices are to be made at Vcc = 3.3V at Ta = 25°C and, if the 
devices are tested at a high enough frequency, the DC supply current will contribute a 
negligible amount to the overall power consumption and can be ignored. For this 
reason, power consumption is measured at 1MHz. 

Devices with 3-state outputs are measured in the enabled state. 
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Table 3-9 Cpd Test Conditions 


TYPE 

■ 

Pin 

NO. 

■ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 13 

14 15 

16 17 18 19 20 

21 22 23 24 25 

26 27 28 

00 

■ 

P 

H 

C 

X 

X 

0 

G 

0 

X 

X 

0 

X 

X 

V 



• 







• 





02 

■ 

C 

P 

L 

0 

X 

X 

G 

X 

X 

0 

X 

X 

0 

V 















04 

■ 

P 

C 

X 

o 

X 

o 

G 

o 

X 

0 

X 

O 

X 

V 















08 

■ 

P 

H 

c 

X 

X 

0 

G 

0 

X 

X 

0 

X 

X 

V 















14 

■ 

P 

C 

X 

0 

X 

0 

G 

0 

X 

0 

X 

0 

X 

V 















32 

■ 

P 

L 

c 

X 

X 

0 

G 

0 

X 

X 

0 

X 

X 

V 















74 

■ 

H 

Q 

P 

H 

c 

c 

G 

0 

0 

X 

X 

X 

X 

V 















86 

■ 

P 

L 

c 

X 

X 

o 

G 

0 

X 

X 

O 

X 

X 

V 















125 

■ 

L 

P 

c 

X 

X 

0 

G 

0 

X 

X 

0 

X 

X 

V 















138 

■ 

P 

L 

L 

L 

L 

H 

0 

G 

0 

0 

0 

O 

0 

c 

c 

V 













151 

■ 

X 

X 

L 

H 

C 

c 

L 

G 

L 

L 

P 

X 

X 

X 

X 

V 













157 

D 

P 

L 

H 

C 

L 

L 

0 

G 

0 

L 

L 

O 

L 

L 

L 

V 













157 

IB 

P 

L 

H 

C 

L 

H 

C 

G 

c 

H 

L 

C 

H 

L 

L 

V 













174 

mtM 

H 

C 

Q 

X 

0 

X 

0 

G 

p 

O 

X 

O 

X 

X 

0 

V 













174 

Bi 

H 

C 

Q 

Q 

c 

Q 

c 

G 

p 

c 

Q 

c 

Q 

Q 

C 

V 













240 


L 

P 

o 

X 

0 

X 

0 

X 

0 

G 

X 

o 

X 

o 

X 

0 

X 

c 

X 

V 









241 


L 

P 

0 

X 

0 

X 

0 

X 

0 

G 

X 

0 

X 

0 

X 

0 

X 

c 

X 

V 









244 


L 

P 

0 

X 

0 

X 

0 

X 

0 

G 

X 

0 

X 

0 

X 

0 

X 

c 

X 

V 









245 


H 

P 

X 

X 

X 

X 

X 

X 

X 

G 

0 

o 

o 

o 

O 

0 

0 

c 

L 

V 









273 

1* 

H 

c 

Q 

X 

0 

0 

X 

X 

0 

G 

p 

0 

X 

X 

0 

0 

X 

X 

0 

V 









273 

8* 

H 

c 

Q 

Q 

c 

c 

Q 

Q 

c 

G 

p 

c 

Q 

Q 

c 

c 

Q 

Q 

c 

V 









373 

1* 

L 

c 

Q 

X 

0 

0 

X 

X 

0 

G 

p 

0 

X 

X 

0 

0 

X 

X 

0 

V 









373 

8* 

L 

c 

Q 

Q 

c 

c 

Q 

Q 

c 

G 

p 

c 

Q 

Q 

c 

c 

Q 

Q 

c 

V 









374 

1* 

L 

c 

Q 

X 

0 

0 

X 

X 

0 

G 

p 

0 

X 

X 

0 

0 

X 

X 

0 

V 









374 

8* 

L 

c 

Q 

Q 

c 

c 

Q 

Q 

c 

G 

p 

c 

Q 

Q 

c 

c 

Q 

Q 

c 

V 









573 

1* 

L 

Q 

X 

X 

X 

X 

X 

X 

X 

G 

p 

o 

0 

0 

0 

0 

0 

0 

c 

V 









573 

8* 

L 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

G 

p 

c 

c 

c 

c 

c 

c 

c 

c 

V 










* ; number of sections active 
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— Explanation of symbol — 

V = Vcc( + 3.3V) 

G = GND (OV) 

H = logic 1 (Vcc) 

L = logic 0 (GND) 

X = don't care. Vcc or GND. but not switching 

R = 1.0kn pull-up resistor to an additional 3.3V supply other than Vcc supply 
O = open 

C = 50pF load to GND. 

P = 50% duty cycle input pulse, (shown below) 

0 = 50% duty cycle half frequency out-of-phase input pulse (shown below) 


Vcc 


p I I_I I_ I I_I 

GND 

_ _ Vcc 


^ 1_I I__ 

GND 

Input Pulse Waveforms 
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3-5 Noise Characteristics 

Noise characteristics caused by high-speed switching are specified for the TC74LVQ / LVX 
series. 

These noise are generated by rush current flowing through the internal Vcc or GND lines 
of the devices when several outputs are switching simultaneously. 

For the meaning of each parameter, refer to Table 3-10. 

Fig. 3-12 shows the Noise Characteristics Measurement Circuit. 

Table 3-10 


Parameter 

Symbol 

Explanation 

Quiet Output Maximum 
Dynamic Vql 

VOLP 

Maximum peak voltage induced into the output 
which is fixed at GND level when the other outputs 
are switching simultaneously. 

Quiet Output Minimum 
Dynamic Vql 

Vqlv 

Minimum peak voltage induced into the output 
which is fixed at GND level when the other outputs 
are switching simultaneously. 

Minimum High Level 

Dynamic Input Voltage Vihd 

V|HD 

High level dynamic threshold voltage when all 
outputs are switching simultaneously. 

Maximum Low Level 

Dynamic Input Voltage V|ld 

V|LD 

Low level dynamic threshold voltage when all 
inputs are switching simultaneously. 


(1) Quiet Output Dynamic Vqlp, Vqlv Measurement Circuit 



Fig. 3-12 Noise Characteristics Measurement Circuit 
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4. LOGIC SYMBOL 
AND TRUTH TABLE 
























4-1 How to Read MIL Type Logic Symbols 

Table 4-1 shows the MIL type logic symbols used in high-speed CMOS 1C. This logical chart 
is based on MIL-STD-806. Clocked inverter and transmission gate employ specific symbols. 

Table 4-1 MIL Logic Symbols 




































Table 4-1 (Cont'd) 



Note 1) Clocked Inverter 

A clocked inverter has the circuit shown in Fig. 4-1. In this 
figure, Q1 and Q2 are P-channel MOS FET, and Q3 and Q4 are 
N-channel MOS FET, and four FET are all connected in series 
from Vcc to GND. 

If <j> signal is at a high level, Q1 and Q4 turn on, and can be 
regarded as simply a inverter composed of Q2 and Q3. When 
^ signal is at a low level, both Q1 and Q4 turn off, and 
regurdless of the condition of the A input, the output, X is 
set to a high impedance condition cut off from both Vcc and 
GND. 

That is to say, a clocked inverter can be used as a switch to 
turn off input and output. 



Fig. 4-1 

Clocked Inverter 


Note 2) Transmission Gate 

A transmission gate has the circuit shown in 
Fig. 4-2. As shown in this figure, Q1 is a P- 
channel MOS FET and Q2 is an N-channel MOS 
FET which are connected in parallel. If <!> signal 
is at a high level, both Q1 and Q2 turn on, 
and a signal can be applied in either direction. 
If ^ signal is at a low level, both Q1 and Q2 
turn off, and no signal can be passed. 
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4-2 How to Read a Truth Table 

Table 4-2 indicates the definitions of symbols described in Truth Tables. 


Table 4-2 


Symbol 

definition 

H 

High level (Indicates stationary input or output) 

L 

Low level (Indicates stationary input or output) 

_r 

Indicates leading edge changing from "L" to "H" 

X 

Indicates trailing edge changing from "H" to "L" 

X 

Don't care (Either "H" or "L") 

Z 

High impedance state 

a.h 

Input level of stationary state of each input of A to H 

Qo 

Level of Q just before the realization of input condition indicated in 
Truth Table. 

Qn 

Level of Q just before inputting of active edge ( or ) 

J1 

One "H" level pulse. 

If 

One "L" level pulse. 
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4-3 Explanation of lEC Logic Symbols 

(1) Symbol composition 

A symbol comprises an outline or a combination of outlines together with one or 
more qualifying symbols. The purpose of general qualifying symbol is to accurately 
portray the logic function of the device. 


input 

lines 



output 

lines 


^ ; qualifying symbol locations for inputs and outputs 

(2) Qualifying Symbols 

(a) General Qualifying Symbols 


Symbol 

Definition 

& 

AND element 

>1 

OR element 

= 1 

EXCLUSIVE OR element 

II 

Logic identify element. If all inputs have the same logic state then the 
output is at internal logic "1". 

2K 

Even element. If an even number of inputs are at internal logic "1" then 
the output is at internal logic "1". 

2K + 1 

Odd element. If an odd number of inputs are at internal logic "1" then the 
output is at internal logic "1". 

1 

Buffer element without amplified output. 

V 

o 

A 

Buffer element with amplified output. The triangle points in the direction of 
signal flow. 
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(b) Inputs and Outputs Qualifying Symbols 


Symbol 

-i 

^—— 

- ^ 

- 

- ^ 




Definition 

Logic negation at an input. An external logic "0" ("1") produces an internal 
logic "1" ("0"). _ 

Logic negation at an output. An internal logic "0" ("1") produces an 
external logic "1" ("0"). 

Porlarity indicator at an input. A "L" (Low) level active. 

Porlarity indicator at an output. A "L" level active. 

Porlarity indicator at an input where the signal flow is from right to left. 
Porlarity indicator at an output where the signal flow is from right to left. 
Indicator for direction of signal flow. 

Bidirection information flow (alternate). 


Dynamic input 

Positive logic. Negative logic. Porlarity indicate. 





The above transitions set the internal logic active. 
Dynamic input 

Positive logic. Negative logic. 



The above transitions set the internal logic active. 
Dynamic input 




Porlarity indicate. 



L 


cT 


The above transitions set the internal logic active. 
Non-logic connection. 

Input for analog signals. 
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(c) Symbols of internal connections 


Symbol 

Definition 

'.'.'.'.¥.11'. 

A logic "1" at the left-hand side produces a logic "0" at the right-hand side. 

^^9 

Negated internal connection. A logic "1" at the left-hand side produces a 
logic "0" at the right-hand side. 

1 1 

1 1 

1 1 

1 1 

Dynamic internal connection. A transition from internal logic "0" to internal 
logic "1" at the left-hand side produces a transistory logic "1" at the right- 
hand side. 


Internal input (virtual). This input is always at internal logic "1" state unless 
this is overridden or modified. 


Internal output (virtual). This effect on the internal input connected to this 
output must be indicated by dependency notation. 

/ / 

Schmitt-trigger. 

It has hysteresis characteristics. 

_^ 1 _ 

Retriggerable monostable element. 

JJ ^_ 

Non-Retriggerable monostable element. 

jn_Gj-L 

Astable element 

JliGJT 

Synchronous-starting astable element. 

JIGJJ-L 

Synchronous-stopping astable element. 

SRGm 

Shift register, "m" : number of bits. 

CTRm 

Binary counter, "m" ; number of bits, cycle length : 2 

CTRDIVm 

Counter with cycle length m. 

RCTRm 

Ripple carry counter, "m" : number of bits, cycle length : 2 

X/Y 

Coder or code converter. X and Y may be replaced by appropriate 
indications of the codes used. 

MUX 

Multiplexer/data selector 

DMUX or DX 

Demultiplexer. 

1 

X 

Adder. 

P- Q 

Subtractor. 

CPG 

Look-ahead carry generator. 

K 

Multiplier. 

COMP 

Comparator. 

ALU 

Arithmetic logic unit. 

ROM 

Read only memory. 

RAM 

Random access memory. 

FIFO 

First-in First-out memory. 

1 = 0 

When power is switched ON, the element goes to internal logic "0" 

1 = 1 

When power is switched ON, the element goes to internal logic "1" 


Delay element with specified delay times. 
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(d) Symbols inside the outline 


Symbol 

Definition 

n 

a 

Delayed output. The output change is delayed until the input that indicated 
the change returns to its initial external state or level. 

1B019 

Schmitt trigger input. 


^9 

Open-drain output without internal pulled-up resistor. 


Open-drain output with internal pulled-up resistor. 

01 


Open-source output without internal pulled-down resistor. 

01 


Open-source output with internal pulled-down resistor. 

VI 


Three-state output. 

> 

a 

Buffered output. 

(The triangle points in the direction of signal flow) 

— 

- EN 

Enable input. 

J, K, D 

Information inputs of disable elements. 

R, S, T, C 

Control inputs of disable elements. 


Shift input. The direction of shift is to the right or down when the arrow 
points to the right, or to the left. "m" = 1, 2, 3 •••, however, the number may 
be omitted when "m" = 1. 

—1+ m,-| - m 

Counting input. Count-up or count-down are indicted by ■+ and - 
respectively. The number "m" is the count per command and may be 
omitted when "m" = 1. 

“T 

° } 
m J 

Bit-grouping symbol. 

"m" is the highest power of 2 in the group. 


Content input. 

The internal logic "1" sets the element to the value "m". 


Content output. For example, when the input state is "1", the internal 



registor sets "9". 

B 

Line-grouping symbol. The inputs enclosed by this symbol from a single logic 
input. 

_L 

t 

Fixed-mode input. Fixed-state output. This input (output) is permanently at 
internal logic "1". 


































(3) Dependency Notation 

Dependency notation is the powerful tool that makes lEC Logic Symbols Compact and 
yet meaningful with lEC symbols, the relationships between inputs and outputs are 
clearly illustrated without the necessity to show all elements and interconnections 
involved. 

In dependency notation, the terms "affecting" and "affected" are used. 

(a) The general rules applied to dependency notation. 

1) The input (or output) affecting other inputs or outputs is labelled with the letter 
symbol that indicates the relationship involved followed by an appropriately 
chosen identifying number. 

2) Each input or output affected by that affecting input (or output) is labelled with 
that same number. 

3) If it is the complement of the input's (or output's) internal logic state that dose 
the affecting, then a bar is placed over the identifying numbers at the affected 
inputs or outputs. 

4) If the affected input or-output has a label to denote its function, this label will 
have the identifying number of the affecting input as a prefix. 

5) If two affecting inputs or outputs have the same letter and the same identifying 
number, they are ORed together. 

6) If the labels denoting the function of affected inputs or outputs are numbers (ex. 
outputs of a coder), the identifying number of both affecting inputs and affected 
inputs or outputs is replaced by another character selected to avoid ambiguity, 
e.g., Greek letters. 

7) If an input or output is affected more than one affecting input, each identifying 
number separated by a comma will appear in the label of the affected one. The 
normal reading order of these numbers is the same as the sequence of the 
affecting relationships. 

Fig. 4-3 Example of dependency notation 



dependency symbol 


affecting 

input 


n 


affected input —► 
with 

dependency symbol 

identifying 

number 
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(b) Symbols for dependency notation 


Function 

Symbol 

Input State "1" 

Input State "0" 

AND 

G 

Permits action 

Imposes "0" state 

OR 

V 

Imposes "1" state 

permits action 

Negate 
(EX - OR) 

N 

Complements State 

No effect 

Interconnection 

z 

Imposes action 

Permits action 

Control 

c 

Permits action 

Prevents action 

Set 

s 

S = 1 ,R = 0 

No effect 

Reset 

R 

S=0,R=1 

No effect 

Enable 

EN 

Permits action 

Prevents action of input 

Mode 

M 

Permits action 

(mode selected) 

Prevents action 

(mode not selected) 

Address 

B 

Permits action 

(Address selected) 

Prevents action 

(Address not Selected) 
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5. PRECAUTIONS IN 
DESIGNING CIRCUITS 




5-1 Input Processing 

(1) Processing of unused gate 

Inputs of CMOS 1C have such a high impedance that 
the logic level becomes undefined under open input 
conditions. Should the floating input be at an 
intermediate level, the transistors of both P-channel 
and N-channel turn on, and unnecessary supply current 
flows. 

Therefore, as shown in Fig. 5-1, be sure to connect 
unused input lines to Vcc, GND or other inputs and the 
output to the logic level as determined by the inputs. 

In the case of CMOS, if a soldered part has poor 
contact, a malfunction of the system or an increase in 


Vcc 



GND 


(* Unused gate) 
Fig. 5-1 

Treatment of Inputs 


supply current will occur. Therefore, care must be taken 
at the time of soldering. 

(2) Input processing of printed wiring board 

When the input terminal of a printed wiring 
board is connected directly to a CMOS input, that 
input electrically floats. This condition is the same 
as a single 1C being transported or stored. It is 
advisable, therefore, to connect this input to Vcc 



or GND through a resistance on the printed wiring Fig.5-2 

Input processing of printed wiring 
board, as indicated in Fig.5-2 Board 
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5-2 Design of Power Source 

In general, CMOS has a small current consumption in comparison with bipolar digital IC's 
and, therefore, it needs only a small capacity power supply. However, from an operational 
standpoint, CMOS consumes power during transition, and therefore, it is necessary to keep 
the high frequency impedance of the power source at a low level. 

It is advisable to make the wiring of the power source (Vcc) and GND lines thick and 
short, and insert, as a high frequency filter, a 0.001//F to 0.1//F capacitor between Vcc and 
GND for each 1C. 

Also, it is recommended that a capacitor of about “iQ/j. F to 100/^F be inserted between the 
power supply entrance and GND as a low frequency filter. As mean supply current differs 
considerably depending upon the operating frequency of the system, existence of 
capacitive load, and rise and fall of the input signal, supply voltage attention must be 
given especially in the case of a simple power source by using a Zener diode, or by 
battery drive. When there is overshoot or undershoot during the transition time of the 
supply power, use a filter, etc. so that the maximum rating is not exceeded. 

5-3 On Output Short-circuit 

In the TC74LVQ/LVX series, a buffer is added to the output, and both flow-out (Iqh) and 
flow-in (Iol) current drive is possible. For this reason, excessive current flows in a CMOS 
output when the high level output line is shorted to the GND line or the low level output 
line is shorted to the Vcc line. Particularly, when the supply voltage is high, Iqh and Iql 
are excessive and may damage the device; care must be taken not to cause an output 
short circuit. 

It is, of course, impossible to directly connect ordinary outputs together, but in the case of 

an 1C which has a 3 state output, a wired OR is permitted provided that no more than 

two outputs are enabled simultaneously. 

Further, in order to improve drive capacity, it is possible 

to connect the gates in the same package as shown in 

Fig.5-3 Fig.5-3 

Example for increasing 
drive capacity 
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5-4 Effect on Input of Slow Rise and Fall Time 


when a waveform with a slow rise/fall time is impressed on a CMOS input, it sometimes 
happens that the output tends to oscillate around Vjh (threshold voltage of circuit) of input 
waveform. This is because the CMOS gate becomes a linear amplifier equivalent in the vicinity 
of Vth, and minute power source ripple and noise components are amplified and appear in 
the output. 

In this case, there is a possibility of malfunction even though the input signal is within the 
standard value of Table 5-1. Therefore, care must be taken in design of sequence circuit clock 
inputs. 


Table 5-1 Standard Value of Input Rise and Fall Time 


Item 

Symbol 

Limit 

Unit 

Input Rise and Fall Time 

dt/dV 

1 

0-100 

ns/V 
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5-5 Wiring Precautions 

(1) Output waveform distortion 

As, the output impedance of the TC74LVQ / LVX series is very low, distortion is 
sometimes caused in the output waveform depending upon the L component of the 
wiring, when the wiring connected to output end is long or when capacitance is 
connected between signal line and Vcc or GND. Therefore, when designing the printed 
wiring board, take care not to make signal wiring too long. In the clock signal line, 
distortion of the waveform causes malfunctions. 

(2) Precautions for wiring arrangements 

The output of TC74LVQ/LVX series has a fast rise and fall time, and makes a full swing 
between Vcc and GND; therefore it become a noise source to other signals. It is 
desirous to locate the output separately from a part which is sensitive to the noise of 
an analog circuit. Also, care must be taken for the reduction the number of loads and 
for the minimum of wiring length. 

(3) Termination 

From its physical and electrical characteristics, the TC74LVQ/LVX series is apt to cause 
overshoot and undershoot, and this leads to malfunction of the circuit or breakdown of 
passive IC's. These troubles can be prevented to some extent by terminating the end of 
signal line. Fig. 5-5 indicates examples of termination. 



-{>- 




(a ) Termination by RC components ( b ) Termination by Diodes 


Fig. 5-5 Examples of Termination 


(4) Fan out 

In the case of the mutual interface between CMOS IC's, the input impedance of CMOS 
is so large that the limitation on fan out may not be great. However, there is a need 
to consider the increase in propagation time due to the effect of adding load 
capacitance and the increase in power consumption. 

The input capacitance of CMOS is about 5pF per input. If 10 fan outs are taken, for 
example, load capacitance is 50pF Additionally, the line capacitance of the printed 
wiring board must also be taken into account. This shows that the processing speed of 
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system is controlled not only by the circuit components but also by fan out. 

When designing a system using CMOS iC's, examine the fan out. 

5-6 Latch-up 

Latch-up is a phenomenon peculiar to CMOS, and is also called SCR (Silicon Controlled 
Rectifier) Phenomenon. During the normal operation, if excessive voltage and current 
caused by high noise or an accidental surge is applied to the input or output terminal, or 
a supply source suddenly fluctuates, abnormal current flows between Vcc and GND, and 
this abnorrnal current continues to flow even though the causitive signal is cut off, and 
finally damage is caused. Latch-up is the name given to this phenomenon. 

Once latch-up takes place, the original operating condition is not restored unless the 
power supply is cut off or voltage is lowered, and an overcurrent continues to flow 
between Vcc and GND. If latch-up is not stopped, destruction of elements such as melting 
of wiring will take place. 

(1) Cause of latch-up 

Fig. 5-6 shows as equivalent circuit due to the parasitic element. NPN transistor Q 2 is 
formed in the P-well of NMOS side while PNP transistor Qi is formed in the N-substrate 
of PMOS side, and a parasitic resistor exists between terminals. As is shown from the 
current path through the medium of the parasitic element, these parasitic elements 
constitute a Thyristor. 


OUT IN 



Fig. 5-6 Internal Equivalent Circuit of CMOS 1C 
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For example, if current flows into the N-substrate from external sources, a voltage drop 
takes place in the resistor Rs of the N-substrate, and this turns on parasitic transistor 
Qi, and current flows towards GND from Vcc through the medium of resistor Rw of P- 
Well. When current flows in Rw, voltage drop takes place at both ends of Rw, Q 2 turns 
on, and further supply current flows through Rs. As a result, the voltage drop at both 
ends of Rs furthers increases. Qi and Q 2 are left in the turn-on state, and the supply 
current continues to increase. 

In this way, if the voltage drop takes place in resistance Rw of the P-Well and in 
resistance Rs of the N-substrate, latch-up occurs, and the following chain of events 
occur: 

1 ) Input Voltage goes higher than Vcc + Vp 

(Qs turns on) 

2) Input Voltage goes lower than GND-Vp 

(Qe turns on) 

3) Output Voltage goes higher than Vcc + Vp 

(Q3 turns on) 

4) Output Voltage goes lower than GND-Vp 

(Q4 turns on) 

5) Supply voltage Vcc goes above the rated value causes breakdown. 

(Directly forces current in Rw or Rs) 

Here, Vp is the forward voltage between base and emitter of parasitic bipolar transistor 
Q 3 - Q4- 

(2) Latch-up strength measurement 

Fig 5-7 illustrates techniques for measurement of latch-up strength. As indicated in Fig 
5-7 latch-up is induced by forcing a current into the input terminal ( +injection) or 
forcing a current out of the output terminal (-injection), and the current value at the 
time of latch-up is measured. 
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Icc 

(a) Measurement circuit of + Injection (b) Measurement circuit of -Injection 

strength of Input Terminal strength of Input Terminal 

*: Input condition to make measured terminal high level 
**; Input condition to make measured terminal low level 



(c) Measurement circuit of + Injection (d) Measurement circuit of -injection 

strength of Output Terminal strength of Output Terminal 

Fig. 5-7 Latch-up Strength Measurement Circuits by Current Feeding System 
(3) Countermeasures ' 

As ample margin against latch-up is provided as explained in (2), there is no problem in 
using the TC74LVQ/LVX within specifications. However, since the interface part has the 
possibility of receiving excessive surges it is recommended that protective circuits be 
added as shown in Fig.5-8. 



T__ T_ 

At rh nt 


Fig. 5-8 Example of Latch up Prevention Methods 
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5-7 Electric Discharge and Noise Precautions 

The TC74\/Q/LVX series has ample margin for handling noises such as electric discharge. 
Fig.5-9 shows a circuit for ESD test and table 5-2 shows the result of ESD test for the 
representative parts. 





Input 


R 

Output 


Vcc or GND 

C 

r 

7 


Fig 

5-9 


EIAJ Method: C = 200pF, OH 

MIL-STD Method: C = 100pF, 1.5kn 


Table 5-2 Test Result 


Name 

EIAJ Method 

MIL-STD Method 

Input 

Output 

Input 

Output 

TC74LVQ00F 

> ±300V 

>±300V 

> ± 2000V 

> ± 2000V 

TC74LVQ244F 

> ±300V 

> ±300V 

> ±2000V 

> ±2000V 

TC74LVX00F 

> +300V 

>±300V 

> ± 2000V 

> ±2000V 

TC74LVX244F 

> ±300V 

>±300V 

> +2000V 

> ±2000V 


However, input and output signal lines are naturally long in many cases, and have 
distributed inductance or reactance. 

Therefore, if directly connected to CMOS, these lines can give rise to various problems. 
Conceivable problems may be a malfunction due to induced noise, and the destruction 
of the input/output elements due to surge. To cope with these problems, reduction of 
signal line impedance (driving impedance) or insertion of noise eliminating circuits on 
the receiving side are done for the former, while surge protective measures are taken 
for the latter. 

Fig.5-10 shows examples of providing noise and surge protection on the input side. 



T 

I 






-vw- 



(a) Providing Noise Protection 

Fig. 5-10 Protection Circuits 


(b) Surge Protection 
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5-8 Metastable Characteristics 


When the set-up or hold-time of a flip-flop is violated, the device output response is 
uncertain. This phenomenon is called metastability. 


Asynchronous Data 


Clock 


Output 




The diagram as shown above describes the metastable state which can generate a glitch or 
increase the propagation delay time. The metastable state cannot be avoided, if the 
asynchronous signal is an input to a flip-flop which is clocked by the internal clock of a 
synchronous system. 

Therefore,in order to avoid this problem, it is recommended that the timing requirements 
specified on the datasheet be observed, in case of using an asynchronous sync, signal, care 
must be taken regarding the output signal. 

Fig.5-11 shows an example of solving this problem. In this case, if the difference in phase 
between CK1 and CK2 is the same as tpd (clock to output) of the first stage flip-flop, care 
must be taken. 



Fig. 5-11 Solving Metastability Problem 


Note) if CK1 and CK2 cannot be used together, the synchronous clock signal used for CK1 
should be phase shifted and would be applied as the clock of the second stage flip- 
flop (CK2). (ie. ^ = CK1) 
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6. ASSEMBLING AND HANDUNG 
PRECAUTIONS 










































6-1 Assembling 

The following describes the recommended methods for attaching devices to PCB's. 

Note) Solder dipping and Near IR reflow method should not be used for attaching SSOP 
devices to PCB's. 

(1) Using a Soldering Iron 

When attaching devices by means of a soldering iron, do not exceed 260°C soldering 
temperature and a soldering time of 10 seconds, using a groundel soldering iron. 

(2) Infrared Reflow 

1. Top and bottom heating is recommended with far and intermediate infrared. (Fig.6- 
1 ) 



2. Keep the temperature at the package surface and board surface below 240°C and 
over 210°C for no more than 30 seconds. 

3. Figure 6-2 is an example of recommended temperature profile. 

4. When using near infrared, note that the thermal stress is critical and is equivalent to 
the case for solder dipping. (Do not use for SSOP.) 
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(3) Hot Air Reflow 

Similar to "(2) Infrared Reflow" for either hot air only or combination of hot air and 
far infrared. 

1. Keep the temperature at the package surface and board surface below 240°C and 
over 210‘’C for no more than 30 seconds. 

2. The recommended temperature profile is the same as for "(2) Infrared Reflow." 

(4) Vapor Phase Solder 

1. Florinate FC-70 or equivalent solvent is recommended. 

2. Ambient temperature must not exceed 215°C for 30 seconds or 200°C for 60 seconds. 

3. Figure 6-3 shows a recommended temperature profile for V.P.S. 



Fig. 6-3 


(5) Solder Dipping (Do not use for SSOP.) 

1. Preheating should be 60 seconds or more at ISO^C. 

2. Solder flow should not exceed 10 seconds at 260'’C. 
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UNIT; mm 


UNIT: mm 







6-3 Handling Precautions 

(1) Transportation and Storage 

As the input and output terminals of unmounted CMOS IC's are in a state of high 
impedance, they can receive induction from the surrounding charged body, space 
electric fields, and the human body. 

For this reason, it is necessary, in transporting and storing them, to use dielectric mats, 
metal cases or aluminum foil boxes, so that each terminal of the 1C will be at same 
potential. 

As the TC74LVQ / LVX series are inserted in magazines and are given antistatic 
treatment at the time of shipment, do not remove devices from the magazines 
unnecessarily. Especially, avoid the use of plastic or vinyl containers which can create 
static charges. 

(2) Assembling 

When installing CMOS 1C on the printed wiring board, it is necessary to protect the 
electric equipment, working stand and operators from static electricity by grounding. It 
is advisable to ground the working stand by spreading an electric semi-conductive sheet 
on the surface, (sheet resistibity should be 105n~108n / cm2.) Grounding of operators 
should be made through a resistance of about IMn so as to prevent electric shock. It is 
convenient to make grounding through a metallic ring or metallic wrist bands. Also, it 
is advisable not to wear working clothes make of chemical fibers. Further, it is 
necessary to periodically check electric equipment to insure absence of electric leakage. 
When shaping the lead during the packaging of IC's, it is advisable to use a pincet or 
similar jig, so that the device leads are not stressed at the package entrance. 

When storing or transporting the completely assembled printed wiring board, short 
circuit the terminals of the printed wiring board or cover the entire board with 
aluminum foil, so that the input terminals of the 1C are open. 

(3) Soldering, washing 

When soldering by use of a soldering iron, carry out the work at temperature of 260°C 
or below within 10 seconds. The reliability of TC74LVQ / LVX series are not affected 
when subjected to a temperature stress at the lead of 260°C for 10 seconds. 

Use a soldering iron having no electrical leakage to the heated end. It is recommended 
to use a class A iron having an insulation resistance exceeding lOMn. When using 
soldering tank, it is necessary to ground the tank so as to prevent the electric potential 
of the soldering tank from affecting the work. 

After soldering, the IC's on the printed wiring board, cleaning is done to remove flux. 
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etc. For this cleaning use a flux removing abluent or a cleaning method utilizing 
ultrasonic wave. Care must be taken in the selection of this solvent so as to prevent 
adverse effects to the package and marking of the CMOS 1C. 

When using ultrasonic cleaning, it is necessary to prevent stress due to resonance from 
being imparted to the 1C or printed wiring board. Because of this, it is necessary to 
consider the method such that the main body becomes a shade against vibration, and 
also to use a cleaning time of less than 30 seconds. 

If flux is not completely removed after soldering, there is a possibility that chemical 
substances such as chlorine or sodium could migrate inside of the IC package and react 
with other chemical substances inside the package. This chemical reaction can caues 
corrosion on the pellet and can change the electrical characteristics of the device. 
TOSHIBA recommends the use of rosin base flux in which the content of chlorine is 
below 0.2wt%. (ex. specified in JIS-A class) 

(4) Adjustment, Test 

When making adjustment and tests after the completion of printed wiring board, it is 
necessary to check for solder bridge or cracks on the printed wiring board before 
application of supply power. As CMOS systems require only a small supply current, it is 
well to apply current limiting during test by using a constant voltage power source. 
Before inserting or removing printed wiring boards into or out of the test fixture, 
ensure that the power supply is off. 

When inspecting each part of the printed wiring board with a probe, care must be 
taken to prevent contact of the tip of the probe with other signal or power lines. It is 
advisable to install a special test pin for use with probes. 

When the tests are conducted under high or low temperature, it is necessary to ensure 
grounding of the constant temperature oven. 

(5) Precaution in Using Products in Harsh Environment 

A moisture-proof costing should be used on the devices if the devices are used in 
equipments which require high reliability or are used under bad condition such as 
corrosive gas, dust, etc. 

(6) Precaution near Flammable Material 

TOSHIBA uses a resin material which is flame retardant (approved by UL94V-0 standard). 
However, since, the resin material is not non-flammable, there is a possibility that it will 
ignites and give off smoke when it burn. Therefore, these TOSHIBA parts must not be 
used near flammable materials. 
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7. SHIPPING STYLE 

AND ORDERING METHODS 

























7-1 Method of Designating the TC74LVQ/LVX Series 

TC74LVQ/LVX series is as shown below. 


TC74LVQ XXX FN (ELP) 



Same pin layout and 
function as Schottky 
Bipolar TTL 


Shipping Style (See. 7-3) 
NONE=Tube 

(ELP) = Embossed Tape & Reel 
(EL) = Embossed Tape & Reel 
(SPL) = Embossed Tape 

Package 

FN = 150mil body SOP (JEDEC TYPE) 
FW = 300mil body SOP (JEDEC TYPE) 
F = 200mil body SOP (EIAJ TYPE-II) 
FS = SSOP(EIAJ TYPE-1 ) 
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7-2 Package 

SOP 14PIN (ISOmil BODY) OUTLINE DRAWING (SOL14-P-150) 


Unit in mm 




Weight : 0.13g (TYP.) 





















SOP 20PIN (300mil BODY) OUTLINE DRAWING (SOL20-P-300) 


Unit in mm 



Weight ; 0.46g (TYP.) 
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SOP 14PIN {200mil BODY) OUTLINE DRAWING (SOP14-P-300) 


Unit in mm 



Weight : 0.18g (TYP.) 





















SOP 20PIN {200mil BODY) OUTLINE DRAWING (SOP20-P-300) Unit in mm 



79 












SSOP 14P1N OUTLINE DRAWING (SSOP14-P-225) 


Unit in mm 


14 8 



Weight : 0.07g (TYP.) 

SSOP 16P1N OUTLINE DRAWING (SS0P16-P-225B) Unit in mm 
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SSOP 20PIN OUTLINE DRAWING (SSOP20-P-225A) Unit in mm 
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7-3 Shipping Style and Ordering Methods 

TC74LVQ/LVX products can be shipped in tubes or on tape and reel. 

However, SSOP products are shipped on Tape & Reel in 2000 pcs or 50 pcs tape only. 


Suffix 

Shipping Style 

Package 

JEDEC TYPE 

EIAJ TYPE-II 

EIAJ TYPE-1 

150 mil body 

300 mil body 

200 mil body 

SSOP 

14, 16 pin 

20 pin 

14, 16, 20 pin 

14, 16, 20 pin 

FN 

FW 

F 

FS 

NONE 

Tube 

O 

O 

O 

N/A 

(ELP) 

(EL) 

Embossed Tape & 
Reel 

O 

2500 pcs/reel 

O 

1000 pcs/reel 

O 

2000 pcs/reel 

o 

2000 pcs/reel 

(SPL) 

Embossed Tape 

N/A 

N/A 

N/A 

o 

50 pcs/tape 


O : Available 
N/A : Not Available 


• Orders shall be placed in multiples of above minimum quantity per reel and tape, and 
part types will not be mixed on same reel. 


82 







































(1)Tube Specification (SOP) 


(150 mil body SOP) 



Packaging 


Package Type 

Pin 

n/tube 

SOL14-P-150 

14 

50 pcs 

SOLI 6-P-150 

16 

50 pcs 


(300 mil body SOP) 



Packaging 


Package Type 

Pin 

n/tube 

SOL20-P-300 

20 

40 pcs 


Packaging 


Package Type 

Pin 

n/tube 

SOP14-P-300 

14 

50 pcs 

50P16-P-300 

16 

50 pcs 

SOP20-P-300 

20 

40 pcs 



Material : anti-electrostatic vinyl chloride 

Both ends of the tube are sealed by synthetic rubber stoppers. 
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(2) Tape and Reel Specification (Embossed Tape & Reel) 

(a) Taping Specification (150/300 mil SOP, 200 mil SOP, SSOP) 


Package Type 

Package Standard 

Taping Standard 

(150/300 mil) 
SOL14-P-150 
SOL16-P-150 
SOL20-P-300 

JEDEC MS-012-AB 
JEDEC IV1S-012-AC 
JEDEC MS-013-AC 

EIA 418A 

(200mil) 

SOP14-P-300 

SOP16-P-300 

SOP20-P-300 

EIAJ TYPE II 

EIAJ TE1612 

EIAJ TE2412 

(SSOP) 

SSOP14-P-225 

SSOP16-P-2258 

SSOP20-P-225A 

EIAJ TYPE I 

EIAJ TE1608 



Section Y-Y 


Section X-X 
















(UNIT : mm) 


Package Type 

A 

B 

W 

F 

E 

PI 

P2 

PO 

jJDO 

t 

T 1 

^D1 

(150/300 mil) 














6.7 

9.6 

16.0 

la 

1.75 

8.0 

2.0 

4.0 

1.5 

0.3 

2.1 

2.05 


±0.2 

±0.2 

±0.3 

m 

±0.1 

±0.1 

±0.1 

±0.1 

-0.0 

±0.1 

±0.1 

±0.1 


7.0 

10.5 

16.0 

7.5 

1.75 

8.0 

^^9 

4.0 

1.5 

0.3 

2.1 

1.55 


±0.2 

±0.2 

±0.3 

±0.1 

±0.1 

±0.1 


±0.1 

-0.0 

±0.1 

±0.1 

±0.1 


11.0 


24.0 

11.5 

1.75 

^^9 

19 

4.0 

1.5 

0.3 

3.0 

^^9 


±0.2 


±0.3 

±0.1 

±0.1 



±0.1 

-0.0 

±0.1 

±0.1 

^^9 

(200 mil) 













SOP14-P-300 

8.5 

10.8 

16.0 

7.5 

1.75 

12.0 

2.0 

4.0 

1.5 

0.3 

19 

1.65 

SOP16-P-300 

±0.2 

±0.2 

±0.3 

±0.1 

±0.1 

±0.1 

±0.1 

±0.1 

-0.0 

±0.1 


±0.1 


8.3 

13.2 

24.0 

11.5 

1.75 

12.0 

2.0 

4.0 

1.5 

0.3 

B 

ra 

SOP20-P-300 

±0.2 

±0.2 

±0.3 

±0.1 

±0.1 

±0.1 

±0.1 

±0.1 

+ 0.1 
-0.0 

±0.1 


m 

(SSOP) 













SSOP14-P-225 

6.8 

5.5 

M 

la 

1.75 

8.0 

2.0 

4.0 

1.5 

0.3 

1.85 

1.6 

SSOP16-P-225B 

±0.1 

±0.1 

H 

m 

±0.1 

±0.1 

±0.1 

±0.1 

-0.0 

±0.05 

±0.1 

-0.0 


6.8 

7.0 

M 

7.5 

1.75 

8.0 

^^9 

4.0 

1.5 

0.3 

1.85 

1.6 

SSOP20-P-225A 

±0.1 

±0.1 

ra 

±0.1 

±0.1 

±0.1 


±0.1 

+ 0.1 
-0.0 

±0.05 

±0.1 

+ 0.1 
-0.0 


Note) Resistance of the surface of the carrier tape shall be no more than lO^fi-cm. 
Po : Cumulative tolerance per 10 holes shall be no more than ±0.2 mm. 
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(b) Reel Mechanical Specification 



rsi 

+1 

o 

ro 

ro 

'S. 



UNIT: mm 


Package Type 

A 

W 

T 

(150 mil) 
SOL14-P-150 
SOL16-P-150 

080 + 1 

17.510.5 

— 

(300 mil) 
SOL20-P-300 

080 ±1 

25.510.5 

— 

(200 mil) 
SOP14-P-300 

SOP16-P-300 

08011 

17.510.5 

— 

(200 mil) 
SOP20-P-300 

08011 

25.510.5 

— 

SSOP14-P-225 

SSOP16-P-225B 

SSOP20-P-225A 

010011 

17.510.5 

21.511.0 


(c) Device Placement 



(TYPE L) 
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(d) Tape Leader and Trailer 

Each carrier tape shall have, as a minimum, a leader and a trailer. A leader (at the 
beginning of the tape) and trailer (at the end of the tape) are delined as lengths of 
tape devoid of any devices. 



Cover Tape 

Carrier Tape 

Leader 

500 mm min. 

400 mm min. 

Trailer 

400 mm min. 

400 mm min. 



Cover Tape 


User direction 
of feed 


(e) Missing Devices 

1. At no time will two or more consecutive divices be missing from a single reel. 

2. Single missing device occurrence will be less than 0.1% (150/300 mil), 0.2% (200 
mil, SSOP) per reel. 

(f) Transportation and Storage 

Care should be taken to minimize shock during transportation of the packaged reels 
and avoid excessive heat as this can change the peel strength of the cover tape. 
Storage shall be at a temperature below 45°C. 
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8. TC74LVQ SERIES 

TECHNICAL DATA SHEETS 






















TC74LVQ00F/FN/FS 


QUAD 2-INPUT NAND GATE 


The TC74LVQ00 is a high speed CMOS 2-INPUT NAND 
GATE fabricated with silicon gate and double - layer metal 
wiring C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
The internal circuit is composed of 3 stages including buffer 
output, which provide high noise immunity and stable output. 
All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 

FEATURES: 

• High Speed.tpd = 4.9ns(typ.} at Vcc = 3.3V 

• Low Power Dissipation.Icc = 2.5/.(A(Max.) 

at Ta = 25”C 

• Input Voltage Level. V|l = 0.8V (Max.) at Vcc = 3V 

V|h = 2.0V (Min.) at Vcc = 3V 

• Symmetrical Output Impedance •• | Iqh | = ioL = 12mA(Min.) 

• Balanced Propagation Delays •••• tptH=tpHL 

• Pin and Function Compatible with 74HC00 
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TC741V(|00F/FN/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7.0 

V 

DC Input Voltage 

V,N 

-0.5~Vcc + 0.5 

V 

DC Output Voltage 

VoUT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

HDBIII 

±20 

mA 

Output Diode Current 

IQQIIII 

±50 

mA 

DC Output Current 

•out 

±50 

mA 

DC Vcc/Ground Current 

■H 

± 100 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

"C 

Lead Temperature lOsec 

Tl 

300 

"C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V,N 

0-Vcc 

V 

Output Voltage 

VoUT 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

“C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

Ta = -40--85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


3.0 

2.0 

■ 

H 

2.0 

B 

V 

Low - Level 

Input Voltage 

V,L 


3.0 

■ 

B 

0.8 

B 

0.8 

High - Level 

Output Voltage 

X 

o 

> 

< 

z 

II 

< 

X 

Iqh — 50^A 

Iqh = 12mA 

M 

2.9 

2.58 

3.0 

_ 

2.9 

2.48 

— 

Low - Level 

Output Voltage 

Vql 

V,N = 

VmOrViL 

Iql = 50//A 

Iql = 12rnA 

3.0 

3.0 

— 

0.0 

0.1 

0.36 


0.1 

0.44 

Input Leakage Current 

mm 

ViN = VccorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

aA 

Quiescent Supply Current 

Icc 

ViN = VccorGND 

3.6 

- 

- 

2.5 

- 

25.0 













































































































TC74LV0OOF/FN/FS 


AC ELECTRICAL CHARACTERISTICS (Input = tf = 3ns, Q = 50pF, Ru = SOOa ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25°C 

Ta = -40~85°C 

UNIT 


Vcc(V) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

tpLH 

tpHL 


2.7 

3.3 ±0.3 

■ 

7.0 

5.8 

13.4 

9.5 

1.0 

1.0 

16.0 

11.0 

ns 

Output to Output Skew 

tosLH 

'tosHL 

(Note 1) 

2.7 

3.3 ±0.3 

■ 

■ 

1.5 

1.5 

B 

1.5 

1.5 

Input Capacitance 

C|N 

(Note 2) 

- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

30 

- 

- 

- 


Noted) Parameter guaranteed by design. Wh = iVam “Van I, tosHL = ItpHim-tpHin i 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation : 
lcc(op^-) = C pQ • Vcc • f iM + l(;c/4( per Gate) 


NOISE CHARACTERISTICS (Input t, = tf = 3ns , C,. = SQpF , R,. = 500 H ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25X 

UNIT 


Vcc (V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vql 

VoLP 


3.3 

0.3 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.3 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 



3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

VlUD 


3.3 

- 

0.8 

V 




































































TC74LVq02F/FN/FS 


QUAD 2-INPUT NOR GATE 


The TC74LVQ02 is a high speed CMOS 2-INPUT NOR 
GATE fabricated with silicon gate and double - layer metal 
wiring C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
The internal circuit is composed of 3 stages including buffer 
output, which provide high noise immunity and stable output. 
All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 

FEATURES: 

• High Speed.tpd = 3.4ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation.Icc = 2.5//A(Max.) 

at Ta = 25“C 

• Input Voltage Level.Vn. = 0.8V (Max.) at Vcc = 

V,h = 2.0V (Min.) at Vcc = 3V 

• Symmetrical Output Impedance •• | Iqh | = lot = 12mA(Min.) 

• Balanced Propagation Delays •••• tpUH —tpHL 

• Pin and Function Compatible with 74HC02 
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TC74LV002F/FN/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

V|N 

-0.5~Vcc + 0.5 

V 

DC Output Voltage 

VouT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

l| K 

±20 

mA 

Output Diode Current 

loK 

±50 

mA 

DC Output Current 

Iqut 

±50 

mA 

DC Vcc/Ground Current 

Icc 

± 100 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

“C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V,N 

0-Vcc 

V 

Output Voltage 

Vqut 

0-Vcc 

V 

Operating Temperature 

"Popr 

-40-85 

oc 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 



ra = -40~85°c 

UNIT 


TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


3.0 

2.0 

■ 

■ 

2.0 

■ 

V 

Low - Level 

Input Voltage 

V,L 


3.0 

■ 

■ 

0.8 

D 

0.8 

High - Level 

Output Voltage 

Vqh 

Vm = Va 

Iqh = 50y/A 

Iqh = 12mA 

3.0 

3.0 

2.9 

2.58 

3.0 

— 

2.9 

2.48 

— 

Low - Level 

Output Voltage 

Vql 

V| N = 

V|H or V|L 

loL = SOyuA 

Iql = 12mA 

3.0 

3.0 

— 

0.0 

0.1 

0.36 

— 

0.1 

0.44 


l| N 

ViN = VccorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

aA 

Quiescent Supply Current 

Icc 

ViN = VccorGND 

3.6 

- 

- 

2.5 

- 

25.0 
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TC74LV002F/FH/FS 


AC ELECTRICAL CHARACTERISTICS (Input t, = tf = 3ns, C|. = SOpF, Rl= 500n ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25“C 

Ta = -40~85“C 

UNIT 


Vcc(V) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

tpLH 

tpHL 


2.7 

3.3 ±0.3 

■ 

5.2 

4.3 

10.6 

7.5 

o o 

12.0 

8.0 

ns 

Output to Output Skew 

'tosLH 

tosHL 

(Note 1) 

2.7 

3.3 ±0.3 

■ 

B 

1.5 

1.5 

B 

1.5 

1.5 

Input Capacitance 

C|N 

(Note 2) 

- 

5 

10 

- 

10 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

26 

- 

- 

- 


Noted) Parameter guaranteed by design. Wh = ItpLHm - tpLHnI, tosnL = itpHim-tpHm I 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 

Icc (opr.) = C po • Vcc • f iM + Icc /4 (per Gate) 


NOISE CHARACTERISTICS (Input = t, = 3ns , Cl = 50pF , R|.= 500 a ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25X 

UNIT 


Vcc (V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vou 

Vqlp 


3.3 

0.3 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.3 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

Vihd 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic input Voltage 

V|LD 


3.3 

- 

0.8 

V 
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TC74LV004F/FN/FS 


HEX INVERTER 


The TC74LVQ04 is a high speed CMOS HEX INVERTER 
fabricated with silicon gate and double - layer metal wiring 
C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
The internal circuit is composed of 3 stages including buffer 
output, which provide high noise immunity and stable output. 
All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 



F(SOP14-P-300) FN(SOL14-P-150) 

Weight: 0.18g (TYP.) Weight: 0.12g (TYP.) 


FEATURES: 

• High Speed. 

• Low Power Dissipation- 

• Input Voltage Level. 


' Symmetrical Output Impedance •• 1 Iqh | = lot 
'Balanced Propagation Delays •••• tpLH^tpHL 
'Pin and Function Compatible with 74HC04 


tpd = 4.1 ns(typ.) at Vcc = 3.3V 
Ice “ 2.5;.;A(Max.) 

at Ta = 25°C 
Vn. = 0.8V (Max.) at Vcc = 3V 
V|h = 2.0V (Min.) at Vcc = 3V 
I Iqh I =loL = 12mA(Min.) 


FS(SSOP14-P-225) 
Weight: 0.07g (TYP.) 


PIN ASSIGNMENT 



lEC LOGIC SYMBOL 


TRUTH TABLE 


















TC74LV004F/FM/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

V,N 

-0.5~Vcc + 0.5 

V 

DC Output Voltage 

Vqut 

-0.5~Vcc + 0.5 

V 

Input Diode Current 


±20 

mA 

Output Diode Current 

IIIIIIQIIIIIII 

±50 

mA 

DC Output Current 

Iqut 

±50 

mA 

DC Vcc/Ground Current 

■H 

± 150 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

v,^, 

0-Vcc 

V 

Output Voltage 

Vqut 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

“C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25‘’C 

Ta = -40-85'’C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


3.0 

2.0 

■ 

■ 

2.0 

■ 

V 

Low - Level 

Input Voltage 

V,L 


3.0 

■ 

■ 

0.8 

■ 

0.8 

High - Level 

Output Voltage 

X 

O 

> 

< 

2 

II 

< 

Iqh = 50/uA 

Iqh = ~ 12mA 

3.0 

3.0 

2.9 

2.58 

3.0 

— 

2.9 

2.48 

— 

Low - Level 

Output Voltage 

VoL 

< 

Z 

II 

< 

I 

loL = 50//A 

Iql “ ^ 2mA 

3.0 

3.0 

— 

0.0 

0.1 

0.36 

— 

0.1 

0.44 

Input Leakage Current 


V|N = Vcc O'" GND 

3.6 

- 

- 

±0.1 

- 

±1.0 

aA 

Quiescent Supply Current 


ViN = VccorGND 

3.6 

• - 

- 

2.5 

- 

25.0 





















































































































TC74LV004F/FN/FS 


AC ELECTRICAL CHARACTERISTICS (Input t, tf = 3ns, Q = SOpF, R,. = 500n ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25°C 

Ta = -40~85°C 

UNIT 


Vcc(V) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 



2.7 

3.310.3 

■ 

6.0 

5.0 

12.7 

9.0 

1.0 

1.0 

15.0 

10.0 

ns 

Output to Output Skew 

tosLH 

tosHL 

(Note 1) 

2.7 

3.310.3 

■ 

■ 

1.5 

1.5 

■ 

1.5 

1.5 

Input Capacitance 

C|N 

(Note 2) 

- 

5 

10 


10 

pF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

20 

- 

- 

- 


Note(l) Parameter guaranteed by design. Wh = ItpLHm-tpLHnl.to5HL = ItpHim-tpHini 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation : 
lcc(opf'-) = C PD • Vcc • f IN + Ice/b ( per Gate) 


NOISE CHARACTERISTICS (Input t, = tf = 3ns , C^ = 50pF , R,. = 500 a ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25°C 

UNIT 


Vcc(V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 


3.3 

0.5 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

VoLV 


3.3 

-0.5 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

Yilo 


3.3 

- 

0.8 

V 
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TC74LVQ08F/FN/FS 


QUAD 2-INPUT AND GATE 


The TC74LVQ08 is a high speed CMOS 2-INPUT AND 
GATE fabricated with silicon gate and double - layer metal 
wiring C^MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
The internal circuit is composed of 2 stages including buffer 
output, which provide high noise immunity and stable output. 
All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 

FEATURES: 

• High Speed. tpd = 4.7ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation.Icc 2.5//A(Max.) 

at Ta = 25°C 

• Input Voltage Level. V|l = 0.8V (Max.) at Vcc = 3V 

Vih = 2.0V (Min.) at Vcc = 3V 

• Symmetrical Output Impedance •• | Iqh | = Iql = 12mA(Min.) 

• Balanced Propagation Delays •••■ tpLH —tpHL 

• Pin and Function Compatible with 74HC08 
































TC74LV008F/FN/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

V|N 

-0.5~Vcc + 0.5 

V 

DC Output Voltage 

Vqut 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

l|K 

±20 

mA 

Output Diode Current 

Iqk 

±50 

mA 

DC Output Current 

lour 

±50 

mA 

DC Vcc/Ground Current 

Icc 

± 100 

mA 

Power Dissipation 

Po 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V|N 

0-Vcc 

V 

Output Voltage 

Vqut 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

'C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

Ta = -40~85“C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V|H 


3.0 

2.0 

■ 

■ 

2.0 

■ 

V 

Low - Level 

Input Voltage 

V,L 


3.0 

■ 

■ 

0.8 

■ 

0.8 

High - Level 

Output Voltage 

X 

o 

> 

Vi N - V| H 

o o 

X X 

II II 

1 1 

NJ O 

%> 

3.0 

3.0 

2.9 

2.58 

3.0 

H 

2.9 

2.48 

— 

Low - Level 

Output Voltage 

Vql 

Vi N = 

V,H or V|L 

loL = 50//A 
loi. = 12mA 

3.0 

3.0 

H 

0.0 

0.1 

0.36 

— 

0.1 

0.44 

Input Leakage Current 

ll M 

ViN = VccOrGND 

3.6 

- 


±0.1 

- 

± 1.0 

aA 

Quiescent Supply Current 

Icc 

V|M = VccorGND 

3.6 

- 

- 

2.5 

- 

25.0 
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TC74LV008F/FN/FS 


AC ELECTRICAL CHARACTERISTICS (Input = tf = 3ns, Q= 50pF, Rl = 500n ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25°C 

Ta = -40~85°C 

UNIT 


Vcc{V) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

tpLH 

tpHL 


2.7 

3.3 ±0.3 

■ 

6.7 

5.6 

13.4 

9.5 

1.0 

1.0 

15.0 

10.5 

ns 

Output to Output Skew 

tosLH 

■losHL 

(Note 1} 

2.7 

3.3 ±0.3 

■ 

B 

1.5 

1.5 

- 

1.5 

1.5 

Input Capacitance 

C|N 

(Note 2) 

- 

5 

10 

- 

10 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

22 

- 

- 

- 


Noted) Parameter guaranteed by design. tosiH = ItpLHm-tpUHnI,tosHi = ItpHim-tpHinI 
Note (2) Parameter guaranteed by design. 

Note (3) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation : 
lcc(opr.) = C pD ' Vcc • f IN + Icc/^ ( per Gate) 


NOISE CHARACTERISTICS (Input = tf = 3ns , Cl = 50pF, R|.= 500 H ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

zsx 

UNIT 


Vcc(V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 


3.3 

0.3 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

VoLV 


3.3 

-0.3 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 



3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LO 


3.3 

- 

0.8 

V 
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TC74LV014F/FN/FS 


HEX SCHMITT INVERTER 


The TC74LVQ14 is a high speed CMOS SCHMITT 
INVERTER fabricated with silicon gate and double - layer 
metal wiring C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
Pin configuration and function are the same as the 
TC74LVQ04 but the inputs have hysteresis and with its 
Schmitt trigger function, the TC74LVQ14 can be used as a 
line receivers which will receive slow input signals. 

All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 

FEATURES : 

. High Speed.tpd = 6.1 ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation. Icc = 2.5//A(Max.) 

at Ta = 25'’C 

• Symmetrical Output Impedance •• | Iqh | = lot” 12mA(Min.) 

• Balanced Propagation Delays •••• tpLH —tpHL 

• Pin and Function Compatible with 74HC14 


SYSTEM DIAGRAM, WAVEFORM 



1A 

(1) 

JT 


(3) 

\(4) 

2A 


(5) 


^(6) 

3A 


(9) 


\(8) 

4A 


(11) 


\(10) 

5A 


(13) 


\(12) 

6A 








INPUTS 

OUTPUTS 

A 

Y 

L 

H 

H 
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TC74LVQ14F/FN/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

1 

o 

In 

o 

V 

DC Input Voltage 

V,N 

-0.5~Vcc + 0.5 

V 

DC Output Voltage 

Vqut 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

IDiU 

±20 

mA 

Output Diode Current 

■BB 

+ 50 

mA 

DC Output Current 

Iqut 

±50 

mA 

DC Vcc/Ground Current 

■■ 

± 150 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

Tl 

300 

■’C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V,N 

0~Vcc 

V 

Output Voltage 

^out 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

“C 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25‘’C 

Ta = -40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Positive threshold 
Voltage 

Vp 


3.0 

■ 

■ 

2.2 

■ 

2.2 

V 

Negative Threshold 
Voltage 

Vn 


3.0 

0.9 

■ 

■ 

0.9 

■ 

Hysteresis Voltage 

Vh 


3.0 

0.3 

■ 

1.2 

0.3 

1.2 

High - Level 

Output Voltage 

Vqh 

V,N = Va 

loH - 50//A 

Iqh = 12mA 

3.0 

3.0 

2.9 

2.58 

3.0 

— 

2.9 

2.48 

— 

Low - Level 

Output Voltage 

VoL 

< 

2 

II 

< 

I 

Iql = 50//A 

Iql “ ^2rnA 

3.0 

3.0 

B 

0.0 

0.1 

0.36 

— 

0.1 

0.44 

Input Leakage Current 

■IB 

ViN = VccOrGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

aA 

Quiescent Supply Current 

— 

V|N = VccorGND 

3.6 

- 

- 

2.5 

- 

25.0 
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TC74LV014F/FN/FS 


AC ELECTRICAL CHARACTERISTICS ( Input t, = t, = 3ns, Q = SOpF, R, = 5000 ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25“C 

Ta = -40~85°C 

UNIT 


Vcc(V) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

HQI 


2.7 

3.310.3 

■ 

8.4 

7.0 

19.0 

13.5 

o o 

B 

ns 

Output to Output Skew 

tosLH 

tosHL 

(Note 1) 

2.7 

3.3 ±0.3 

■ 

■ 

1.5 

1.5 

B 

1.5 

1.5 

Input Capacitance 

C|N 

(Note 2) 

- 

5 

10 

- 

10 

PF 

Power Dissipation Capacitance 

CpD 

(Notes) 

- 

29 

- 

- 

- 


Note(l) Parameter guaranteed by design. Wh ='Vh m - tpLHn I, tosHt = ItpHim - tpHLn I 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation : 
lcc(opr.) = C pD ■ Vcc • f iM + Ice/ 6 ( per Gate) 


NOISE CHARACTERISTICS (Input = tf = 3ns , Cl = 50pF , Rl = 500 H ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25°C 

UNIT 


Vcc(V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vql 



3.3 

0.5 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.5 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.2 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.9 

V 
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TC74LV032F/FN/FS 


QUAD 2-INPUT OR GATE 


The TC74LVQ32 is a high speed CMOS 2-INPUT OR GATE 
fabricated with silicon gate and double - layer metal wiring 
C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
The internal circuit is composed of 2 stages including buffer 
output, which provide high noise immunity and stable output. 
All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 

FEATURES: 

• High Speed.tpd = 4.1 ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation.Ice = 2.5//A(Max.) 

at Ta = 25°C 

• Input Voltage Level. Vil = 0.8V (Max.) at Vcc = 3V 

V|h = 2.0V (Min.) at Vcc = 3V 

• Symmetrical Output Impedance | Iqh i = lot = 12mA(Min.) 

• Balanced Propagation Delays —-tpLH^tpHL 

• Pin and Function Compatible with 74HC32 































TC74LVQ32F/FN/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7.0 

V 

DC Input Voltage 

V,N 

-0.5-Vcc + 0.5 

V 

DC Output Voltage 

Vqut 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

I:k 

±20 

mA 

Output Diode Current 

Iqk 

±50 

mA 

DC Output Current 

lour 

±50 

mA 

DC Vcc/Ground Current 

Icc 

± 100 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

Tl 

300 

“C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V,N 

0—Vcc 

V 

Output Voltage 

VoUT 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

X 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

Ta = -AO-SS'C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V| H 


3.0 

2.0 

■ 

■ 

2.0 

a 

V 

Low - Level 

Input Voltage 

V,L 


3.0 

■ 

■ 

0.8 

■ 

0.8 

High - Level 

Output Voltage 

Vqh 

< < 
I 2 

O II 

< 

Iqh - 50//A 

Iqh = 12mA 

3.0 

3.0 

2.9 

2.58 

3.0 

— 

2.9 

2.48 

“ 

Low - Level 

Output Voltage 

Vql 

V,n = V,l 

Iql = 50//A 

Iql = 12mA 

3.0 

3.0 

— 

0.0 

0.1 

0.36 


0.1 

0.44 

Input Leakage Current 


V|N = VccorGND 

3.6 

- 

- 

±0.1 


±1.0 

aA 

Quiescent Supply Current 

mm 

V|N = Vcc or GND 

3.6 

- 

- 

2.5 

- 

25.0 
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TC74LVQ32F/FN/FS 


AC ELECTRICAL CHARACTERISTICS (Input t, = tf = 3ns. Cl= 50pF, Ri. = 500n ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25°C 

Ta = -40~85‘’C 

UNIT 


Vcc(V) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

fpLH 

fpHL 


in 

3.3 ±0.3 

- 

5.4 

4.5 

12.7 

9.0 

1.0 

1.0 

15.0 

10.0 

ns 

Output to Output Skew 

o o 

(Note 1) 

1.1 

3.310.3 

■ 

■ 

B 

B 

1.5 

1.5 

Input Capacitance 

C|N 

(Note 2) 

- 

5 

10 

- 

10 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

24 

- 

- 

- 


Note (1) Parameter guaranteed by design. tosiH = ItpLHm -tpLHn K ^oshl = ItpHLm -tpHtn I 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 
icc(opr-) = C po • Vcc ■ f IN + lcc/4 { per Gate ) 


NOISE CHARACTERISTICS (Input t, = tf = 3ns , C^ = 50pF , R|.= 500 H ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25°C 

UNIT 


VccCV) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vql 

Voup 


3.3 

0.3 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

VoLV 


3.3 

-0.3 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 

- j 


3.3 

- 

0.8 

V 
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TC74LV074F/FN/FS 


DUAL D-TYPE FLIP FLOP WITH PRESET AND CLEAR 


The TC74LVQ74 is a high speed CMOS D - FLIP FLOP 
fabricated with silicon gate and double - layer metal wiring 
C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
The signal level applied to the D INPUT is transferred to Q 
OUTPUT during the positive going transition of the CK 
pulse. 

CLR and PR are independent of the CK and are 
accomplished by setting the appropriate input to an “L” level. 
All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 

FEATURES: 

• High Speed.47MHz (typ.) 

at Vcc = 3.3V 

• Low Power Dissipation. Icc = 2.5/.;A(Max.) 

at Ta = 25°C 

• Input Voltage Level. V|l = 0.8V (Max.) at Vcc = 3V 

V|h = 2.0V (Min.) at Vcc = 3V 

• Symmetrical Output Impedance •• | Iqh | = 12mA(Min.) 

• Balanced Propagation Delays •••• tpLH=lpHL 

• Pin and Function Compatible with 74HC74 
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TC74LVg74F/FN/FS 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

1 v,N 

-0.5~Vcc + 0.5 

V 

DC Output Voltage 

Vqut 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

— 

±20 

mA 

Output Diode Current 

— 

±50 

mA 

DC Output Current 

loUT 1 

±50 

mA 

DC Vcc/Ground Current 



mA 

Power Dissipation 

Po 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

■ Tl i 

300 

X 


RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0~3.6 

V 

Input Voltage 

V|N 

0~Vcc 

V 

Output Voltage 

Vqut 

0~Vcc 

V 

Operating Temperature 

Topr 

-40-85 

"C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 
































































TC74LV074F/FN/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

Ta = -40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V|H 


3.0 

2.0 

B 

B 

2.0 

B 

V 

Low - Level 

Input Voltage 

V,L 


3.0 

■ 

B 

0.8 

B 

0.8 

High - Level 

Output Voltage 

X 

o 

> 

<< 
X 2 

O II 

< 

Iqh = 50//A 

Iqh = 12mA 

m 

2.9 

2.58 

3.0 

— 

2.9 

2.48 

— 

Low - Level 

Output Voltage 

VoL 

ViN- 
V|H or V|L 

Iql = SOyuA 
loL = 12mA 

3.0 

3.0 

— 

0.0 

0.1 

0.36 

— 

0.1 

0.44 

Input Leakage Current 

l| N 

V|N = VccorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

aA 

Quiescent Supply Current 

Icc 

V|N = VccorGND 

3.6 

- 

- 

Bi 

- 

25.0 


TIMING REQUIREMENTS (Input t, = tf = 3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25“C 

Ta = -40-85°C 

UNIT 


Vcc(V) 

LIMIT 

LIMIT 

Minimum Pulse Width 

tW(L) 


2.7 

■EH 

10.0 


(CK) 

tW(H) 


3.3 ±0.3 


7.0 


Minimum Pulse Width 



2.7 

mmm 

10.0 


(^, M) 

tW(L) . 


3.3 ±0.3 

■■1 

7.0 


Minimum Set-up Time 

ts 


2.7 

7.5 

8.5 

ns 




3.3 ±0.3 

6.0 

6.0 


Minimum Hold Time 

th 


2.7 

1.0 

1.0 





3.3 ±0.3 

1.0 

1.0 


Minimum Removal Time 

nil 


2.7 

6.0 

6.0 



m 


3.3 ±0.3 

4.0 

4.0 























































































TC74LVQ74F/FH/FS 


AC ELECTRICAL CHARACTERISTICS (Input = tf = 3ns, Q = 50pF, R,. = 500a ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25“C 

Ta = -40~85°C 

UNIT 


Vcc{V) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(CK-Q.Q) 

tpLH 

tpHL 


2.7 

3.3+ 0.3 

- 

9.0 

7.5 

19.7 

14.0 

1.0 

1.0 

23.0 

16.0 

ns 

Propagation Delay Time 
(CLR,PR-Q,Q) 

tpLH 

tpHL 


2.7 

3.3+ 0.3 

- 

8.4 

7.0 

m 

1.0 

1.0 

19.0 

13.5 

Maximum 

Clock Frequency 

■fMAX 


2.7 

3.3 ±0.3 

55 

70 

110 

130 

■ 

45 

65 

- 

MHz 

Output to Output Skew 

tosLH 

tosHL 

(Note 1) 

2.7 

3.3+ 0.3 

■ 

jm 

B 

B 

1.5 

1.5 

ns 


C|N 

(Note 2) 


5 

10 

- 

10 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 


39 

- 

- 

- 


Note (1) Parameter guaranteed by design. tosLH = ItpiHm - tpiHni. tosHi = ItpHum - tpHin I 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 
lcc(opr.) = C PD • Vcc ■ f IN + lcc/2 ( per F / F ) 


NOISE CHARACTERISTICS (Input = tf = 3ns , Cl = 50pF, R,.= SOOfl) 


PARAMETER 

SYMBOL 


Ta = 

25°C 

UNIT 


Vcc (V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vqi. 

VqlP 


3.3 

0.3 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.3 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

Y|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 
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TC74LVQ86F/FN/FS 


QUAD EXCLUSIVE OR GATE 


The TC74LVQ86 is a high speed CMOS EXCLUSIVE OR 
GATE fabricated with silicon gate and double - layer metal 
wiring C^MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
The internal circuit is composed of 3 stages including buffer 
output, which provide high noise immunity and stable output. 
All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 

FEATURES; 

• High Speed.tpd = 5.6ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation.Ice = 2.5>uA(Max.) 

at Ta = 25‘’C 

• Input Voltage Level. Vil = 0.8V (Max.) at Vcc = 3V 

Vih = 2.0V (Min.) at Vcc = 3V 

• Symmetrical Output Impedance •• | Iqh | = *01 = 12mA(Min.) 

• Balanced Propagation Delays tpLH —tpHL 

• Pin and Function Compatible with 74HC86 




[] 12 4A 
]] 11 4Y 
] 10 3B 
]] 9 3A 
] 8 3Y 


(TOP VIEW) 
































TC74LV086F/FN/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

V,N 

-0.5~Vcc + 0.5 

V 

DC Output Voltage 

VoUT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 


±20 

mA 

Output Diode Current 

■BB 

±50 

mA 

DC Output Current 

lour 

±50 

mA 

DC Vcc/Ground Current 

BBi 

± 100 

mA 

Power Dissipation 

Po 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

'C 

Lead Temperature lOsec 

Tl 

300 

"C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V,N 

0-Vcc 

V 

Output Voltage 

VoUT 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

"C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25“C 

ra = -40~85'’C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


3.0 

2.0 

■ 

■ 

2.0 

■ 

V 

Low - Level 

Input Voltage 

V,L 


3.0 

B 

■ 

0.8 

■ 

0.8 

High - Level 

Output Voltage 

< 

o 

I 

<< 
I z 

O II 

< 

Iqh = 50//A 

loH = — 12mA 

3.0 

3.0 

2.9 

2.58 

3.0 

— 

2.9 

2.48 

— 

Low - Level 

Output Voltage 

Vql 

<< 
I z 

O II 

< 

Iql = SQ/xA 

Iql “ 2mA 

3.0 

3.0 

H 

0.0 

0.1 

0.36 

B 

0.1 

0.44 

Input Leakage Current 


ViN = VccorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

aA 

Quiescent Supply Current 

■SI 

Vjfj = or GND 

3.6 

- 

- 

2.5 

- 

25.0 
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TC74LVg86F/FH/FS 


AC ELECTRICAL CHARACTERISTICS (Input t, = tf = 3ns, €,.= SOpF, Ri. = 5Q0n ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25“C 

Ta = -40~85°C 

UNIT 


VccCV) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

HI 


2.7 

3.3 ±0.3 

■ 

7.8 

6.5 

16.2 

11.5 

o o 

18.0 

12.5 

ns 

Output to Output Skew 

o o 

(Note 1) 

2.7 

3.3 ±0.3 

B 

- 

■ 

- 

D 

Input Capacitance 

Qn 

(Note 2) 


5 

10 

- 

10 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

27 

- 

- 

- 


Note (1) Parameter guaranteed by design. tosLH = ItpuH m - tpLHn I. tosHi = ItpHim - tpHun I 
Note (2) Parameter guaranteed by design. 

Note (3) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation; 
lcc(opr.) = C pD • Vcc ■ f IN + lcc/4 ( psr Gate) 


NOISE CHARACTERISTICS (Input = tf = 3ns , C^ = 50pF, R,. = 500 H) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25°C 

UNIT 


Vcc(V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 


3.3 

0.3 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.3 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 


0.8 

V 
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TC74LV0138F/FN/FS 


3-TO -8 LINE DECODER 


The TC74LVQ138 is a high speed CMOS DECODER 
fabricated with silicon gate and double - layer metal wiring 
C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
When the device is enabled, 3 Binary Select inputs (A, B and 
C) determine which one of the outputs (YO - Y7) will go low. 
When enable input G1 is held low or either G2A or G2B is 
held high, decoding function is inhibited and all outputs go 
high. 

Gl, G2A, and G2B inputs are provided to ease cascade 
connection and for use as an address decoder for memory 
systems. 

All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 

FEATURES: 

• High Speed. tpd = 7.2ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation.Icc = 4/.<A(Max.) at Ta = 25°C 

• Input Voltage Level■••••. Vil = 0.8V (Max.) at Vcc = 3V 

V|H = 2.0V (Min.) at Vcc = 3V 

• Symmetrical Output Impedance •• | Iqh | = lot = 12mA(Min.) 

• Balanced Propagation Delays •••• tpLH^tpHL 

• Pin and Function Compatible with 74HC138 
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TC74LV0138F/FH/FS 


TRUTH TABLE 



SYSTEM DIAGRAM 


























































TC74LVgi38F/FII/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

V.N 

-0.5~Vcc + 0.5 

V 

DC Output Voltage 

VOUT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 


± 20 

mA 

Output Diode Current 

BBS 

±50 

mA 

DC Output Current 

lout 

±50 

mA 

DC Vcc/Ground Current 

Icc 

±200 

mA 

Power Dissipation 

m^gnjiiiii 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

warn 

300 

“C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0~3.6 

V 

Input Voltage 

V,N 

0-Vcc 

V 

Output Voltage 

Vqut 

0~Vcc 

V 

Operating Temperature 

Topr 

IT) 

CO 

1 

o 

1 

oc 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25’C 

Fa = - AO-SS-C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


3.0 

2.0 

■ 

B 

2.0 

B 

V 

Low - Level 

Input Voltage 

V,L 


3.0 

■ 

B 

0.8 

B 

0.8 

High - Level 

Output Voltage. 

X 

O 

> 

V,N = 

V|H or V|L 

Iqh - 50^A 

Iqh = 12mA 

KKI 

2.9 

2.58 

3.0 

— 

2.9 

2.48 

— 

Low - Level 

Output Voltage 

VoL 

< < 
I 2 

O II 

< 

lot = SOyuA 

Iql = 12mA 

M 

B 

0.0 

0.1 

0.36 


0.1 

0.44 

Input Leakage Current 

mm 

V|N = VccorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

aA 

Quiescent Supply Current 

mm 

ViN = VccOrGND 

3.6 

- 

- 

4.0 

- 

40.0 
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TC74LVQ138F/FH/FS 


AC ELECTRICAL CHARACTERISTICS (Input t, = tf = 3ns, Q = 50pF, R, = 5000 ) 


PARAMETER 

SYMBOL 


Ta = 25°C 

Ta = -40~85°C 

UNIT 




TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(A, B, C-Y) 



2.7 

3.3 ±0.3 

■ 

9.5 

7.9 

18.3 

13.0 

1.0 

1.0 

22.0 

15.0 

ns 

Propagation Delay Time 
(G1 -Y) 

IB 


2.7 

3.3 ±0.3 

■ 

8.5 

7.1 

21.8 

15.5 

1.0 

1.0 

24.0 

16.5 

Propagation Delay Time 
(G2-Y) 

tpLH 

tpHL 


2.7 

3.3 ±0.3 

■ 

B 

21.1 

15.0 

1.0 

1.0 

23.0 

16.0 

Output to Output Skew 



2.7 

3.3 ±0.3 

■ 

■ 

2.5 

2.5 

■ 

2.5 

2.5 

Input Capacitance 

C|N 

(Note 2) 



10 

- 

10 

PF 

Power Dissipation Capacitance 

GpD 

(Note 3) 

- 

83 

—i;— 

- 

- 


Note(l) Parameter guaranteed by design. Wh = ItpiH m - tpLHn I, tosHi = ItpHi m - tpHin I 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation ; 

icc(opf-) = C pD • Vcc • f IN + Icc 


NOISE CHARACTERISTICS (Input = tf = 3ns , Cp = 50pF, Rp = 500 O ) 


PARAMETER 



Ta = 

25°C 

UNIT 


Vcc (V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vql 



3.3 

- 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

- 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 
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TC74LV0151F/FN/FS - 

8-CHANNEL MULTIPLEXER 


The TC74LVQ151 is a high speed CMOS MULTIPLEXER 
fabricated with silicon gate and double - layer metal wiring 
C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
One of eight date input signals (DO - D7) is selected by 
decoding of the three - bit address input (A, B, C). The 
selected data appears on two outputs: non - inverting (Y) and 
inverting (W). 

The Strobe input provides two output conditions; a low 
level on the STROBE input transferrs the selected data to 
the outputs. A high level at the STROBE forces the Y output 
low and the W output high. 

All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 

FEATURES: 

• High Speed.tpd = 7.5ns (typ.) atVcc = 3.3V 

• Low Power Dissipation.Icc = 4/^A(Max.) at Ta = 25°C 

• Input Voltage Level. Vil = 0.8V (Max.) at Vcc = 3V 

Vih = 2.0V (Min.) at Vcc = 3V 

• Symmetrical Output Impedance •• ] Iqh i = lot = 12mA(Min.) 

• Balanced Propagation Delays •••• tpLH = tpHL 

• Pin and Function Compatible with 74HC151 

TRUTH TABLE ~ 


INPUTS 

OUTPUTS 

SELECT 

STROBE 

Y 

W 

C 

B 

A 

X 

X 

X 

H 

L 

H 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

D1 

D1 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

H 

L 

D5 

D5 

H 

H 

L 

L 

D6 

D6 

H 

H 

H 

L 

D7 

D7 


X : Don't Care 
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PIN ASSIGNMENT 


D3 1 [ 

— 

1 16 Vcc 

D2 2 


] 15 D4 

Di 3 [; 


] 14 D5 

DO 4 [ 


] 13 D6 

Y 5 [ 


]12 D7 

W 6 [ 


] 11 A 

STROBE 7 [; 


]10 B 

GND 8 [ 


] 9 c 


(TOP VIEW) 



lEC LOGIC SYMBOL 




























































SYSTEM DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7.0 

V 

DC Input Voltage 

V,N 

-0.5~Vcc + 0.5 

V 

DC Output Voltage 


-0.5~Vcc + 0.5 

V 

Input Diode Current 

l|K 

±20 

mA 

Output Diode Current 


±50 

mA 

DC Output Current 

Iqut 

±50 

mA 

DC Vcc/Ground Current 

■■ 

± 100 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

Tl 

300 

"C 


RECOMMENDED OPERATING CONDITIONS 




































































TC74LV0151F/FN/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

Ta = -40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


3.0 

2.0 

■ 

■ 

2.0 

■ 

V 

Low - Level 

Input Voltage 

V,L 


3.0 

■ 

■ 

0.8 

■ 

0.8 

High-Level 

Output Voltage 

Vqh 

V|N - 
V.HorVii. 

Iqh - 50//A 

Iqh = “ 12mA 

3.0 

3.0 

2.9 

2.58 

3.0 

B 

2.9 

2.48 

— 

Low - Level 

Output Voltage 

Vql 

< < 
X 2 

O II 

< 

Iql = 50/^A 

Iql “ ^ 2rnA 

3.0 

3.0 

— 

0.0 

0.1 

0.36 

B 

0.1 

0.44 

Input Leakage Current 

— 

ViN = VccorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

aA 

Quiescent Supply Current 

Icc 

V|N = VccorGND 

3.6 

- 

- 

4.0 

- 

40.0 


AC ELECTRICAL CHARACTERISTICS (Input t, = tf = 3ns, Cl = SOpF, R^ = SOOH ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25“C 

Ta = -40~85°C 

UNIT 


Vcc{V) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(D-Y, W) 



2.7 

3.3 ±0.3 

B 

B 

21.1 

15.0 

1.0 

1.0 

B 

ns 

Propagation Delay Time 
(A, B, C-Y, W) 

1 

tpLH 

tpHL 


2.7 

3.3 ±0.3 

B 

B 

25.3 

18.0 

1.0 

1.0 

m 

Propagation Delay Time 
{STROBE-Y, W) 



2.7 

3.3 ±0.3 

B 

8.9 

7.4 

m 

1.0 

1.0 

20.0 

14.0 

Output to Output Skew 

'fosLH 

■fosHL 

(Note 1) 

2.7 

3.3 ±0.3 

B 

B 

B 

B 

1.5 

1.5 

Input Capacitance 

C|N 

(Note 2) 


5 

10 

- 

10 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

61 

- 

- 

- 


Noted) Parameter guaranteed by design. Wh = ItpLHm-tpLHnl>tosHi = ItpHLm-tpHinI 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation ; 
lcc(opr-) = C pD • Vcc ■ f (N + Icc 
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TC74LV0151F/FH/FS 


NOISE CHARACTERISTICS (Input t, = tf = 3ns , Q = 50pF , = 500 n ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25°C 

UNIT 


Vcc (V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vql 

VoLP 


3.3 

- 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

- 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 
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TC74LV0157F/FN/FS 


QUAD 2-CHANNEL MULTIPLEXER 


The TC74LVQ157 is a high speed CMOS MULTIPLEXER 
fabricated with silicon gate and double - layer metal wiring 
C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
It consists of four 2 - input digital multiplexers with common 
select and strobe inputs. 

When the STROBE input is held “H” level, selection of data 
is inhibited and all the outputs become “L” level. 

The SELECT decoding determines whether the A or B inputs 
get routed to their corresponding Y outputs. 

All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 

FEATURES: 

• High Speed. tpd = 5.6ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation. Icc = 4//A(Max.} at Ta = 25°C 

• Input Voltage Level. Vil = 0.8V (Max.) at Vcc = 3V 

V,H = 2.0V (Min.) at Vcc = 3V 

• Symmetrical Output Impedance •• | Iqh | = Iql = 12mA(Min.) 

• Balanced Propagation Delays •••• tpLH^tpHi 

• Pin and Function Compatible with 74HC157 
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SYSTEM DIAGRAM 



ABSOLUTE MAXIMUM RATINGS _ 

PARAMETER | SYMBOL] VALUE UNIT 

Supply Voltage Range Vcc —0.5~7.0 V 


DC Input Voltage 

V|N 

-0.5~Vcc + 0.5 

V 

DC Output Voltage 

Yqut 

-0.5~Vcc + 0:5 

V 

Input Diode Current 

IlK 

±20 

mA 

Output Diode Current 

mssii 

±50 

mA 

DC Output Current 

•out 

±50 

mA 

DC Vcc/Ground Current 

mm 

± 100 

mA 

Power Dissipation 

Po 

180 

mW 

Storage Temperature 

Ystg 

-65-150 

"C 

Lead Temperature lOsec 

Tl 

300 

"C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0~3.6 

V 

Input Voltage 

V|N 

0-Vcc 

V 

Output Voltage 

VoUT 

0-Vcc 

V 

Operating Temperature 

Yopr 

-40-85 

°C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


































































TC74LV0157F/FH/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

Ta = -40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


3.0 

2.0 

■ 

mm 

2.0 

■ 

V 

Low - Level 

Input Voltage 

V,L 


3.0 

H 

■ 

0.8 

■ 

0.8 

High - Level 

Output Voltage 

X 

<< 
X 2 

O II 

< 

I 

H 

3.0 

3.0 

2.9 

2.58 

3.0 

— 

2.9 

2.48 

— 

Low - Level 

Output Voltage 

Vql 

<< 
I 2 

O II 

< 

Iql = SO/uA 
loL = 12mA 

M 

H 

0.0 

0.1 

0.36 


0.1 

0.44 

Input Leakage Current 

hrh 

V,N = VccorGND 

m 

- 


±0.1 

- 

±1.0 

mA 

Quiescent Supply Current 

— 

V|N = VccOrGND 

3.6 

- 


4.0 

- 

40.0 


AC ELECTRICAL CHARACTERISTICS (Input t, = tf = 3ns, C|. = SOpF, R^ = SOPH ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25‘’C 

Ta = -40~85‘’C 

UNIT 


Vcc(V) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(A,B-Y) 

■tpLH 

tpHL 


2.7 

3.3 ±0.3 

■ 

7.8 

6.5 

12.7 

9.0 

1.0 

1.0 

15.0 

10.0 

ns 

Propagation Delay Time 
{SELECT-Y) 

tpLH 

tpHL 


2.7 

3.3 ±0.3 

B 

8.9 

7.4 

B 

1.0 

1.0 

20.0 

14.0 

Propagation Delay Time 
(ST-Y) 

tpLH 

tpHL 


2.7 

3.3 ±0.3 

B 

8.9 

7.4 

B 

1.0 

1.0 

20.0 

14.0 

Output to Output Skew 

■^OSLH 

tosHL 

(Note 1) 

2.7 

3.3 ±0.3 

B 

B 

B 

B 

1.5 

1.5 

Input Capacitance 

ClN 

(Note 2) 

- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

41 

- 

— 

- 


Note(l) Parameter guaranteed by design. Wh = ItpLHn.-tpLHnI, tosHi = ItpHim - tpHLn I 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 
lcc(opr.) = C pD • Vcc ■ f IN + lcc/4 ( P®*" bit) 

And the total Cpd when n pcs. of Bit operate can be gained by the following equation: 

CpD (total) = 13+7 • n 
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TC74LVQ157F/FN/FS 


NOISE CHARACTERISTICS (Input = t, = 3ns , Q = 50pF , R,. = SOPH ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25X 

UNIT 


Vcc (V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 


3.3 

0.3 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

VoLV 


3.3 

-0.3 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LO 


3.3 

- 

0.8 

V 
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TC74LVQ174F/FN/FS 


HEX D-TYPE FLIP FLOP WITH CLEAR 


The TC74LVQ174 is a high speed CMOS HEX D - FLIP 
FLOP fabricated with silicon gate and double - layer metal 
wiring C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
Information signals applied to D inputs are transferred to the 
Q output on the positive going edge of the clock pulse. 

When the CLR input is held low, the Q output are in the 
low logic level independent of the other inputs. 

All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 

FEATURES: 

• High Speed. Imax = 165MHz (typ.) 

at Vcc = 3.3V 

• Low Power Dissipation. Icc = 4A(A(Max.) 

atTa = 25°C 

• Input Voltage Level. Vil = 0.8V (Max.) at Vcc = 3V 

Vih = 2.0V (Min.) at Vcc = 3V 

• Symmetrical Output Impedance •• | Iqh I = Iql = 12mA(Min.) 

• Balanced Propagation Delays •••• tpLH = tpHL 

• Pin and Function Compatible with 74HC174 



F(50P16-P-300) FN(SOL16-P-150) 

Weight: 0.18g (TYP.) Weight: 0.13g (TYP.) 


F5(SSOP16-P-225B) 
Weight: 0.07g (TYP.) 


PIN ASSIGNMENT 


CLR 1 [ 


1 16 Vcc 

Q1 2 C 


11 15 Q6 

Di 3 n 


2 14 D6 

D2 4 n 


2 13 D5 

Q2 5 [ 


] 12 Q5 

D3 6 [ 


] 11 D4 

Q3 7 [ 


2 10 Q4 

GND 8 [| 


] 9 CK 


(TOP VIEW) 
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SYSTEM DIAGRAM 


D1 D2 D3 D4 


CK 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7.0 

V 

DC Input Voltage 

V,N 

-0.5~Vcc + 0.5 

V 

DC Output Voltage 

Vqut 

-0.5~Vcc + 0,5 

V 

Input Diode Current 

mom 

±20 

mA 

Output Diode Current 

HBfll 

±50 

mA 

DC Output Current 

Iqut 

±50 

mA 

DC Vcc/Ground Current 

Icc 

±150 


Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

”C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER ! 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V,N 

0-Vcc 

V 

Output Voltage 

Vqut 

0~Vcc 

V 

Operating Temperature 

"Popr 

-40-85 

“C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 

































































TC74LV0174F/FN/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25“C 

ra = -40~85‘’C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


3.0 

2.0 

B 

B 

2.0 

B 


Low - Level 

Input Voltage 

V,L 


3.0 

B 

B 

0.8 

B 

0.8 

High - Level 

Output Voltage 

X 

o 

> 

V,N = 

ViHorViL 


3.0 

3.0 

2.9 

2.58 

3.0 

— 

2.9 

2.48 

— 

Low - Level 

Output Voltage 

VoL 

> 

tl o 

Z X 

Iql “ 50//A 

Iql “ 12rnA 

3.0 

3.0 

— 

0.0 

0.1 

0.36 

B 

0.1 

0.44 

Input Leakage Current 

HHI 

ViN = VccorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

//A 

Quiescent Supply Current 

Icc 

ViN = VccorGND 

IB 

- 

- 

4.0 

- 

40.0 


TIMING REQUIREMENTS (Input t, = tf = 3ns) 


PARAMETER 

SYMBOL 


Ta = 25“C 

Ta = -40~85‘’C 

UNIT 



LIMIT 

LIMIT 

Minimum Pulse Width 

tW(L) 


in 


10.0 


(CK) 

tw(H) 


3.3 ±0.3 

llllliBQIII^I 

7.0 


Minimum Pulse Width 



2.7 

bhr^b 

10.0 


(^) 

tW(L) 


3.3 ±0.3 

■B 

7.0 


Minimum Set-up Time 



in 

■B 

10.0 

ns 




3.3 ±0.3 


7.0 


Minimum Hold Time 

th 


in 

1.0 

1.0 


■ 



3.3 ±0.3 

1.0 

1.0 


Minimum Removal Time 



in 

7.5 

8.5 


(^) 

^^9 


3.3 ±0.3 

6.0 

6.0 
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TC74LVQ174F/FN/FS 


AC ELECTRICAL CHARACTERISTICS (Input t, = tf = 3ns, Cl= 50pF, Rl = 5000 ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25“C 

Ta = -40~85‘’C 

UNIT 


Vcc(V) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(CK-Q) 

tpLH 

tpHL 


2.7 

3.3 ±0.3 

■ 

8.2 

6.8 

16.2 

11.5 

1.0 

1.0 

19.0 

13.0 

ns 

Propagation Delay Time 
(CLR-Q) 

tpLH 

tpHL 


2.7 

3.3 ±0.3 

■ 

7.9 

6.6 

16.2 

11.5 

1.0 

1.0 

18.0 

12.5 

Maximum 

Clock Frequency 

^MAX 


2.7 

3.3 ±0.3 

55 

80 

120 

145 

■ 

50 

70 

■ 

MHz 

Output to Output Skew 

tosLH 

tosHL 

(Note 1) 

2.7 

3.3 ±0.3 

■ 

■ 

1.5 

1.5 

■ 

1.5 

1.5 

ns 

Input Capacitance 

C|N 

(Note 2) 

- 

5 

10 

- 

10 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

36 

- 

- 

- 


Noted) Parameter guaranteed by design. Wh = itpLHm-tpLHnbtosHi = ItpHLm -tpHinl 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 
lcc(opf-) = CPD • Vcc ■ f IN + kc/6 (per F/F) 

And the total Cpo when n pcs. of Flip Flop operate can be gained by the following equation: 
Cpo (total) = 25 + 11 • n 


NOISE CHARACTERISTICS (Input t^ = tf = 3ns , C^ = 50pF, = 500n ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25°C 

UNIT 


Vcc (V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vql 

'^OLP 


3.3 

0.5 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.5 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LO 


3.3 

- 

0.8 

V 


131 



















































































TC74LV0240F/FW/FSJC74LV0241F/FW/FS 

TC74LV0244F/FW/FS 

OCTAL BUS BUFFER 
TC74LVQ240 INVERTED, 3-STATE OUTPUTS 
TC74LVQ241 NON-INN/ERTED, 3-STATE OUTPUTS 
TC74LVQ244 NON-INVERTED, 3-STATE OUTPUTS_ 


The TC74LVQ240, 241 and 244 are high speed CMOS OCTAL 
BUS BUFFERS fabricated with silicon gate and double-layer 
metal wiring C2MOS technology. 

Designed for use in 3.3 Volt systems, they achieve high speed 
operation while maintaining the CMOS low power dissipation. 
The TC74LVQ240 is an inverting 3 - state buffer having two 
active - low output enables. The TC74LVQ241 and 
TC74LVQ244 are non - inverting 3 - state buffers that differ 
only in that the LVQ241 has one active-high and one active 
- low output enable, and the LVQ244 has two active - low 
output enables. 

These devices are designed to be used with 3 - state memory 
address drivers, etc. 

All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 




F(SOP20-P-300) FW(SOL20-P-300) 
Weight; 0.22g (TYP.) Weitht; 0.46g (TYP.) 


FS(SSOP20-P-225A) 
Weight; 0.09g (TYP.) 


FEATURES: 

• High Speed. 

• Low Power Dissipation- 

• Input Voltage Level. 


TRUTH TABLE 


> Symmetrical Output Impedance 
• Balanced Propagation Delays •• 


■ tpd = 5.4ns(typ.) at Vcc = 3.3V 
lcc = 4M(Max.) at Ta = 25°C 
Vil = 0.8V (Max.) at Vcc = 3V 
Vih = 2.0V (Min.) at Vcc = 3V 
I lOH 1 =ioL = 12mA(Min.) 
tpLH^tpHL 


• Pin and Function Compatible with 74HC240/241/244 


PIN ASSIGNMENT 



A ; forTC74LVQ241 only 
AA: for TC74LVQ240 only 
X : Don't Care 
Z : High Impedance 

































TC74LVQ240F/FW/FSJC74LV0241F/FW/FS 

TC74LV0244F/FW/FS 


lEC LOGIC SYMBOL 


TC74LVQ240 


IG 

1A1 

1A2 

1A3 

1A4 

2G 

2A1 

2A2 

2A3 

2A4 


(U ^ 

EN 

3_T 

_ 1. 

(2) 

V 

<1 

(4) 


^ (16) 

(6) 


^ (14) 

(8) 


(12) 



SHH 





SpBDj 



mmniiiiiii 



■■■■■ 



1_Y2 

1JV3 

1Y4 


2_Y1 

2^2 

2Y4 


IG 

1A1 

1A2 

1A3 

1A4 

2G 

2A) 

2A2 

2A3 

2A4 


TC74LVQ241 


(1) ^ 

EN 

H r* 

(18) 

(2) 

o V 

(4) 


(16) 

(6 ) 


(14) 

(8) 


(12) 


(19) 

EN 

3_C 

(9) 

(11) 

V 

o 

I1D_ 

(7) 


mi— 


(5) 

(17) 


(3) 


lYl 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


TC74LVQ244 


IG 

lAl 

1A2 

1A3 

1A4 

2G 

2A1 

2A2 

2A3 

2A4 



EN 

3_d 

(18) 

(2) 

[> 

A 

(4) 


(16) 

(6) 


(14) 

(8) 


(12) 


(19) ^ 

EN 

(9) 

(11) 

t> V 

(13) 

(7) 


ns) 


(5) 

(17) 


(3) 


1Y1 

1Y2 

1Y3 

1Y4 


2Y) 

2Y2 

2Y3 

2Y4 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

ViN 

-0.5~Vcc + 0.5 

V 

DC Output Voltage 

VoUT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

ayi 

±20 

mA 

Output Diode Current 

jHQflll 

±50 

mA 

DC Output Current 

•out 

±50 

mA 

DC Vcc/Ground Current 

■■ 

±200 

mA 

Power Dissipation 

p 

180 

mW 

Storage Temperature 

I'stg 

-65-150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0~3.6 

V 

Input Voltage 

V|N 

0~Vcc 

V 

Output Voltage 

Vqut 

O-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

dt /dv 

0-100 

ns/V 


133 




































































TC74LV024OF/FW/FSJC74LV0241F/FW/FS 

TC741VQ244F/FW/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

ra = -40-85'’C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


3.0 

2.0 

■ 

■ 

2.0 

■ 

V 

Low - Level 

Input Voltage 

VlL 


3.0 

D 

■ 

0.8 

a 

0.8 

High - Level 

Output Voltage 

Vqh 

<< 
X z 

O II 

< 

iim 

3.0 

3.0 

2.9 

2.58 

3.0 

— 

2.9 

2.48 

— 

Low - Level 

Output Voltage 

Vql 

< < 
X z 

O II 

< 

Iql = 50/uA 
loL= 12mA 

Kffl 

B 

0.0 

0.1 

0.36 

B 

0.1 

0.44 

3-State Output 

Off-State Current 

kz 

ViN = V|H or ViL 

Vqut ” ^cc GND 

3.6 


B 

±0.5 

B 

±5.0 

/.A 

Input Leakage Current 


ViN = VccorGND 

3.6 

- 

- 

±0.1 

- 

± 1.0 

Quiescent Supply Current 


ViN = VccorGND 

3.6 

- 

- 

4.0 

- 

40.0 


AC ELECTRICAL CHARACTERISTICS (Input tr = t( = 3ns, Cl= SOpF, R,. = 5000 ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25“C 

Ta = -40~85“C 

UNIT 


Vcc(V) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(TC74LVQ240) 

fpLH 

tpHL 


2.7 

3.3 ±0.3 

~ 

7.2 

6.0 

14.1 

10.0 

1.0 

1.0 

15.0 

10.5 

ns 

Propagation Delay Time 
(TC74LVQ241/244) 

mm 


2.7 

3.3 ±0.3 

- 

7.8 

6.5 

m 

1.0 

1.0 

15.0 

10.5 

Output Enable Time 

tpZL 

IpZH 


2.7 

3.3 ±0.3 

■ 

9.5 

7.9 


1.0 

1.0 

19.0 

13.5 

Output Disable Time 

IpLZ 

fpHZ 


2.7 

3.3 ±0.3 

■ 

7.2 

6.0 

19.0 

13.5 

1.0 

1.0 

20.0 

14.0 

Output to Output Skew 

O O 

(Note 1) 

2.7 

3.3 ±0.3 

■ 

■ 

B 

- 

1.5 

1.5 

Input Capacitance 

C|N 

(Note 2) 

- 

5 

10 

- 

10 

PF 

Output Capacitance 

Cqut 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

30 

- 

- 

- 


Note (1) Parameter guaranteed by design. tosiH = ItpiH m - tpiHn i. tosHi = ItpHLm - tpHin I 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 
kc (opr.) = C po • Vcc ’ f in + kc / 8 ( per bit) 
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TC74LVQ240F/FW/FSJC74LVq241F/FW/FS 

TC74LVQ244F/FW/FS 


NOISE CHARACTERISTICS (Input t, = tf = 3ns , C,. = 50pF , Rl = 5000 ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

250 c 

UNIT 


Vcc(V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vqi 

Vqlp 


3.3 

0.5 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

VoLV 


3.3 

-0.5 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 



3.3 

- 

0.8 

V 


135 












TC74LVQ245F/FW/FS 


OCTAL BUS TRANSCEIVER 


The TC74LVQ245 is a high speed CMOS OCTAL BUS 
TRANSCEIVER fabricated with silicon gate and double-layer 
metal wiring C2MOS technology. 

Designed for use in 3.3 Volt systems, they achieve high speed 
operation while maintaining the CMOS low power dissipation. 
It is intended for two-way asynchronous communication 
between data busses. The direction of data transmission is 
determined by the level of the DIR input. 

The enable input (G) can be used to disable the device so 
that the busses are effectively isolated. 

All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 


FEATURES: 

• High Speed... 

• Low Power Dissipation- 

• Input Voltage Level. 


• Symmetrical Output Impedance •• | Iqh j = lot = 

• Balanced Propagation Delays •••• tpLH—IpHL 

• Pin and Function Compatible with 74HC245 


tpd = 5.8ns(typ.) at Vcc = 3.3V 
Ice = 4/^A(Max.) atTa = 25°C 
V|L = 0.8V (Max.) at Vcc = 3V 
Vih = 2.0V (Min.) at Vcc = 3V 
I IohI =loL = 12mA(Min.) 




F(SOP20-P-300) FW(SOL20-P-300) 
Weight: 0.22g (TYP.) Weitht: 0.46g (TYP.) 


FS(SSOP20-P-225A) 
Weight: 0.09g (TYP.) 


APPLICATION NOTES 


1) Do not apply a signal to any bus 
terminal when it is in the output 
mode. Damage may result. 

2) All floating ( high impedance ) 
bus terminals must have their 
input levels fixed by means of 
pull up or pull down resistors. 


lEC LOGIC SYMBOL 


PIN ASSIGNMENT 



















TC74LVQ245F/FW/FS 


TRUTH TABLE 


INPUTS 

OUTPUTS 

FUNCTION 

G 

DIR 

A-BUS 

B -BUS 

L 

L 

> 

it 

00 

OUTPUT 

INPUT 

L 

H 

< 

II 

CQ 

INPUT 

OUTPUT 

H 

X 

z 

High impedance 


X ; Don't Care 
Z ; High Impedance 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage (DIR,G) 

V,N 

-0.5~Vcc + 0.5 

V 

DC Bus I/O Voltage 

V|/o 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

l|K 

±20 

mA 

Output Diode Current 

ISH 

±50 

mA 

DC Output Current 

lour 

±50 

mA 

DC Vcc/Ground Current 

— 

±200 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

Tl 

300 

“C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0~3.6 

V 

Input Voltage (DIR,G) 

V|N 

0~Vcc 

V 

Bus 1 /O Voltage 

Vi/o 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 
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TC74LVQ245F/FW/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

Ta = - 40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


3.0 

2.0 

■ 

■ 

2.0 

■ 

V 

Low - Level 

Input Voltage 

V,L 


3.0 

■ 

■ 

0.8 

■ 

0.8 

High - Level 

Output Voltage 

Vqh 

<< 
I z 

0 II 

< 

llnigiy 

3.0 

3.0 

2.9 

2.58 

3.0 

— 

2.9 

2.48 

— 

Low - Level 

Output Voltage 

Vql 

< < 
I z 

O II 

< 

Iql “ 50//A 

Iql “ ^ 2mA 

m 

~ 

0.0 

0.1 

0.36 

B 

0.1 

0.44 

3-State Output 

Off-State Current 

loz 

ViN = V,H orViL 

Vqut ~ ^cc GND 

3.6 

a 

a 

±0.5 

- 

±5.0 

fxA 

Input Leakage Current 


ViN = VccorGND 

3.6 

- 

- 

±0.1 


±1.0 

Quiescent Supply Current 

Icc 

ViN = VccorGND 

3.6 

- 

- 

4.0 

- 

40.0 


AC ELECTRICAL CHARACTERISTICS (Input = tf = 3ns, Cl = 50pF, Rl = SOOn ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25'’C 

Ta = -40~85°C 

UNIT 


Vcc(V) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

fpLH 

tpHL 


2.7 

3.3 ±0.3 

■ 

8.0 

6.7 

14.1 

10.0 

1.0 

1.0 

17.0 

11.5 

ns 

Output Enable Time 

fpZL 

tpZH 


2.7 

3.3 ±0.3 

■ 

10.7 

8.9 

18.3 

13.0 

1.0 

1.0 

20.0 

14.0 

Output Disable Time 

IpLZ 

fpHZ 


2.7 

3.3 ±0.3 

■ 

7.9 

6.6 

20.4 

14.5 

1.0 

1.0 

22.0 

15.0 

Output to Output Skew 

fosLH 

fosHL 

(Note 1) 

2.7 

3.3 ±0.3 

■ 

■ 

B 

B 

B 

Input Capacitance 

C|N 

DIR, G (Note 2) 


5 

10 


10 

pF 

Bus Input Capacitance 

C|/0 

An, Bn 

- 

13 

- 

- 

- 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

38 

- . 

- 

- 


Note (1) Parameter guaranteed by design. Loslh = ItpLH m - tpuHn I, tpsHi = ItpHi m - tpHUn I 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 
lcc(op''-) = CPD■ Vcc■'fIN + lcc/8{per bit) 
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TC74LVg245F/FW/FS 


NOISE CHARACTERISTICS (Input = tf = 3ns , Q = 50pF , Rl = 5000 ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25°C 

UNIT 


Vcc (V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 


3.3 

0.6 

1.0 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.6 

- 1.0 

V 

Minimum High Level 
Dynamic Input Voltage 

VlHD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

VlLD 


3.3 

- 

0.8 

V 
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TC74LVQ273F/FW/FS 


OCTAL D-TYPE FLIP FLOP WITH CLEAR 


The TC74LVQ273 is a high speed CMOS OCTAL D - FLIP 
FLOP fabricated with silicon gate and double - layer metal 
wiring C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
Information signals applied to D inputs are transferred to the 
Q outputs on the positive going edge of the clock pulse. 

When the CLR input is held low, the Q outputs are in the 
low logic level independent of the other inputs. 

All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 

FEATURES; 

• High Speed. Imax = 160MHz (typ.) 

at Vcc = 3.3V 

• Low Power Dissipation. lcc = VA(Max.) 

at Ta = 25°C 

• Input Voltage Level.Vn. = 0.8V (Max.) at Vcc = 3V 

V|h = 2.0V (Min.) at Vcc = 3V 

• Symmetrical Output Impedance •• | Iqh | = loL = 12mA(Min.) 

• Balanced Propagation Delays —• tpLH—tpHL 

• Pin and Function Compatible with 74HC273 



F(SOP20-P-300) FW(50L20-P-30d) 

Weight: 0.22g (TYP.) Weitht: 0.46g (TYP.) 



FS(SSOP20-P-225A) 
Weight: 0.09g (TYP.) 


PIN ASSIGNMENT 


CLR 1 [ 

Rn 

]20 Vcc 

Q1 2 [ 


] 19 Q8 

D1 3 [ 


3 18 D8 

D2 4: 


3 17 D7 

Q2 5 E 


: 16 Q7 

Q3 6 C 


1 15 Q6 

D3 7 E 


3 14 D6 

D4 8 E 


3 13 D5 

Q4 9 E 


: 12 Q5 

GND TO E 


3 11 CK 

(TOP VIEW) 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

Supply Voltage Range 

Vcc 

-0.5~7.0 

DC Input Voltage 

V,N 

-0.5~Vcc + 0.5 

DC Output Voltage 

Vqut 

-0.5~Vcc + 0.5 

Input Diode Current 

IBBIIIII 

±20 

Output Diode Current 


±50 

DC Output Current 

Iqut 

±50 

DC Vcc/Ground Current 

■91 

±200 

Power Dissipation 

Po 

180 

Storage Temperature 

Tstg 

-65-150 

Lead Temperature lOsec 

Tl 

300 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

Supply Voltage 

Vcc 

2.0~3.6 

Input Voltage 

V|N 

0 ~Vcc 

Output Voltage 

VoUT 

0~Vcc 

Operating Temperature 

Topr 

-40-85 

Input Rise and Fall Time 

dt/dv 

0-100 
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TC74LVQ273F/FW/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

IHBSRtBSSS 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V|H 


3.0 

2.0 

■ 

B 

2.0 

B 

V 

Low - Level 

Input Voltage 

V,L 


3.0 

■ 

B 

0.8 

B 

0.8 

High - Level 

Output Voltage 

X 

o 

> 

<< 
X z 

O It 

< 


3.0 

3.0 

2.9 

2.58 

3.0 

— 

2.9 

2.48 

— 

Low - Level 

Output Voltage 

VoL 

I z 

O It 

< 

loL = 50//A 
loL= 12mA 

m 

“ 

0.0 

0.1 

0.36 

— 

0.1 

0.44 

Input Leakage Current 

HEH 

ViN = VccOrGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

mA 

Quiescent Supply Current 

Icc 

ViN = VccorGND 

3.6 

- 

- 

4.0 

- 

40.0 


TIMING REQUIREMENTS (Input t, * t, = 3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25‘’C 

Ta = -40~85°C 

UNIT 


Vcc(V) 

LIMIT 

LIMIT 

Minimum Pulse Width 

tW(L) 


2.7 

10.0 

11.5 


(CK) 

tW(H) 


3.3 ±0.3 

8.0 

8.0 


Minimum Pulse Width 



in 

9.5 

11.0 


{^) 

tW(L) 


3.3 ±0.3 

7.5 

7.5 


Minimum Set-up Time 



fM 

10.5 

12.0 

ns 





8.5 

8.5 


Minimum Hold Time 

th 


in 

0.0 

0.0 





3.3 ±0.3 

0.0 

0.0 


Minimum Removal Time 

mm 


in 


10.0 


(^) 



3.3 ±0.3 


7.0 
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TC74LVQ273F/FW/FS 


AC ELECTRICAL CHARACTERISTICS (Input t, = tf 3ns, 50pF, Ri. ^ SOOn ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25°C 

Ta = -40~85°C 

UNIT 


Vcc(V) 



MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(CK-Q) 



2.7 

3.3 ±0.3 


8.2 

6.8 

B 

1.0 

1.0 

21.0 

14.5 

ns 

Propagation Delay Time 
(^-Q) 

tpHL 


2.7 

3.3 ±0.3 

■ 

7.9 

6.6 

18.3 

13.0 

1.0 

1.0 

20.0 

14.0 

Maximum 

Clock Frequency 

^MAX 


2.7 

3.3 ±0.3 

50 

75 

B 

B 

40 

65 

B 

MHz 

Output to Output Skew 

"tosLH 

"losHL 

(Note 1) 

2.7 

3.3 ±0.3 

■ 

B 

B 

B 

B 

ns 

Input Capacitance 

C|N 

(Note 2) 

- 

5 


- 

10 

pF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

40 

- 

- 

- 


Note(l) Parameter guaranteed by design. Wh = IVnm-tpLHnI.'tosHL = ItpHim -tpHui 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation; 
lcc(opr.) = C pQ • Vcc ■ f IN + Icc/ 8 ( per F/F) 

And the total Cpd when n pcs. of Flip Flop operate can be gained by the following equation; 
CpD (total) = 29 + 11 * D 


NOISE CHARACTERISTICS (Input t, = tf = 3ns , Cl = 50pF , Rl= 500n ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25°C 

UNIT 


Vcc{V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vql 

^OLP 


3.3 

0.5 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.5 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

Vihd 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic input Voltage 

VlLO 


3.3 

- 

0.8 

V 
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TG74LVQ373F/FW/FS 


OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 


The TC74LVQ373 is a high speed CMOS OCTAL LATCH 
with 3 - STATE OUTPUT fabricated with silicon gate and 
double-layer metal wiring C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
This 8-bit D-type latch is controlled by a latch enable input 
(LE) and a output enable input (OE). 

When the DE input is high, the eight outputs are in a high 
impedance state. 

All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 


FEATURES: 

• High Speed. 

• Low Power Dissipation- 

• Input Voltage Level. 


• Symmetrical Output Impedance •• | Iqh | = loL' 

• Balanced Propagation Delays •—tpLH=“tpHL 

• Pin and Function Compatible with 74HC373 


tpd = 6.6ns(typ.) at Vcc = 3.3V 
Icc = 4//A(Max.) at Ta = 25'’C 
Vil = 0.8V (Max.) at Vcc = 3V 
ViH = 2.0V (Min.) at Vcc = 3V 
I loH I =loL = 12mA(Min.) 




F(SOP20-P-300) FW(SOL20-P-300) 
Weight; 0.22g (TYP.) Weitht: 0.46g (TYP.) 


FS(SSOP20-P-225A) 
Weight: 0.09g (TYP.) 



PIN ASSIGNMENT 


OE 1 [ 


3 20 Vcc 

QO 2 C 


] 19 Q7 

DO 3 C 


3 18 D7 

D1 4 C 


3 17 D6 

Q1 5 C 


3 16 Q6 

Q2 6 C 


3 15 Q5 

D2 7 [ 


3 14 D5 

D3 8 C 


3 13 D4 

Q3 9 [ 


3 12 Q4 

GND 10 [ 


3 11 LE 

(■ 

TOP VIEW) 




TRUTH TABLE 


lEC LOGIC SYMBOL 


OE 

LE 

H 

X 
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TC74LVQ373F/FW/FS 


SYSTEM DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7.0 

V 

DC Input Voltage 

V,N 

-0.5~Vcc + 0.5 

V 

DC Output Voltage 

Vqut 

-0.5~Vcc + 0.5 

V 

Input Diode Current 


±20 

mA 

Output Diode Current 

IIIBSH 

±50 

mA 

DC Output Current 

Iqut 

±50 

mA 

DC Vcc/Ground Current 

■Bi 

±200 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

Tl 

300 

"C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V,N 

0-Vcc 

V 

Output Voltage 

Vqut 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 
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TC74LV0373F/FW/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25‘’C 

Ta = -40~85”C 

UNIT 

min; 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V|H 


3.0 

2.0 

■ 

B 

2.0 

B 

V 

Low - Level 

Input Voltage 

V|L 


3.0 

■ 

B 

0.8 

B 

0.8 

High - Leve 

Output Voltage 

I 

o 

> 

ViN = 

V|H or V|L 

o o 

I X 

II II 

1 i 

NJ O 

>> 

3.0 

3.0 

2.9 

2.58 

3.0 

— 

2.9 

2.48 

IB 

Low - Level 

Output Voltage 

Vql 

V,N = 

ViHorVii. 

loL = 50//A 

Iql ~ ^ <2rnA 

3.0 

3.0 

— 

0.0 

0.1 

0.36 

— 

0.1 

0.44 

3 - State Output 

Off-State Current 

Iqz 

V,N = V,H orViL 

^ouT ” ^cc GND 

3.6 

B 

B 

±0.5 

B 

±5.0 

aA 

Input Leakage Current 

HBH 

V|N = VccOrGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc 

ViN = VccorGND 

3.6 

- 

- 

4.0 

- 

40.0 


TIMING REQUIREMENTS (Input tr = tf = 3ns) 


parameter 

SYMBOL 

TEST CONDITION 

Ta = 25°C 

Ta = -40~85‘’C 

UNIT 


Vcc(V) 

LIMIT 

LIMIT 

Minimum Pulse Width 
(LE) 

■tW{H) 


2.7 

3.3 ±0.3 


10.0 

7.0 

ns 

Minimum Set-up Time 

B 


2.7 

3.3 ±0.3 

7.5 

6.0 

8.5 

6.0 

Minimum Hold Time 

th 


2.7 

3.3 ±0.3 

1.0 

1.0 

1.0 

1.0 
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TC74LV0373F/FW/FS 


AC ELECTRICAL CHARACTERISTICS (Input t, = tf = 3ns, Q = 50pF, Rl = 500a ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25'’C 

Ta = -40~85°C 

UNIT 


Vcc(V) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(LE-Q) 

kh 


2.7 

3.3 ±0.3 

■ 

9.0 

7.5 

B 


B 

ns 

Propagation Delay Time 
(D-Q) 

mgM 


2.7 

3.3±0.3 

B 

8.5 

7.1 

15.5 

11.0 

B 

17.0 

12.0 

Output Enable Time 

tpZL 

tpZH 


2.7 

3.310.3 

B 

8.5 

7.1 

18.3 

13.0 

1.0 

1.0 

19.0 

13.5 

Output Disable Time 

tpLZ 

tpHZ 


2.7 

3.310.3 

B 

7.6 

6.3 



22.0 

15.0 

Output to Output Skew 

tosLH 

■tosHL 

(Note 1) 

2.7 

3.310.3 

B 

B 


B 

B 

Input Capacitance 

ClN 

(Note 2) 

- 

5 

10 

- 

10 

PF 

Output Capacitance 

Cqut 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

38 

- 

- 

- 


Note (1) Parameter guaranteed by design, tosm = ItpLH m - tpLHn i, tosHi = ItpHi m - tpHin I 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 
lcc(opr.) - C pD • Vcc ■ f IN + Icc / 8 ( per Latch ) 

And the total C pd when n pcs. of Latch operate can be gained by the following equation: 

C PD (total) = 26 + 12 • n 


NOISE CHARACTERISTICS (Input L = tf = 3ns , C^. = 50pF , R,. = SOPH ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25°C 

UNIT 


Vcc(V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 


3.3 

0.5 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.5 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HO 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 
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TC74LVQ374F/FW/FS 


OCTAL D-TYPE FLIP FLOP WITH 3-STATE OUTPUT 


The TC74LVQ374 is a high speed CMOS OCTAL FLIP FLOP 
with 3 - STATE OUTPUT fabricated with silicon gate and 
double-layer metal wiring C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
This 8 - bit D - type flip - flop is controlled by a clock input 
(CK) and a output enable input (OE). 

When the OE input is high, the eight outputs are in a high 
impedance state.. 

All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 

FEATURES: 

• High Speed.fMAX = 135MHz (typ.) 

at Vcc = 3.3V 

• Low Power Dissipation.Icc * 4/uA(Max.) at Ta = 25®C 

• Input Voltage Level. V|l = 0.8V (Max.) at Vcc = 3V 

V|H = 2.0V (Min.) at Vcc = 3V 

• Symmetrical Output Impedance •• | Iqh [ = loL = 12mA(Min.) 

• Balanced Propagation Delays •••• tpuH=tpHL 

• Pin and Function Compatible with 74HC374 



F{SOP20-P-300) 
Weight: 0.22g (TYP.) 


FW(SOL20-P-300) 
Weitht: 0.46g (TYP.) 


FS(SSOP20-P-225A) 
Weight: 0.09g (TYP.) 


PIN ASSIGNMENT 


^ 1 [ 


]20 Vcc 

QO 2 [ 


] 19 Q7 

DO 3 C 


2 18 D7 

D1 4 C 


: 17 D6 

Q1 5 C 


] 16 06 

02 6 C 


: 15 05 

D2 7 C 


: 14 D5 

D3 8: 


] 13 D4 

03 9 C 


] 12 04 

GND 10 C 


3 11 CK 

(TOP VIEW) 









































TC74LVQ374F/FW/FS 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7.0 

V 

DC Input Voltage 

V,N 

-0.5~Vcc + 0.5 

V 

DC Output Voltage 

'^OUT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 


±20 

mA 

Output Diode Current 


±50 

mA 

DC Output Current 

loUT 

±50 

mA 

DC Vcc/Ground Current 

Icc 

±200 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

BBH 

-65-150 

"C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V|N 

0-Vcc 

V 

Output Voltage 

Vqut 

o 

< 

n 

V 

Operating Temperature 

Topr 

-40-85 

"C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 
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TC74LVQ374F/FW/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

Ta = -40-85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


3.0 

2.0 

■ 

■ 

2.0 

■ 

V 

Low - Level 

Input Voltage 

V,L 


3.0 

■ 

■ 

0.8 

■ 

0.8 

High - Level 

Output Voltage 

< 

o 

X 

<< 
X 2 

O II 

< 

•oh = ~ SOyrA 
!oh = — 12mA 

3.0 

3.0 

2.9 

2.58 

3.0 

— 

2.9 

2.48 

— 

Low - Level 

Output Voltage 

VoL 

<< 
X 2 

O II 

< 

l0L = 50/rA 
loL= 12mA 

3.0 

3.0 

B 

0.0 

0.1 

0.36 

— 

0.1 

0.44 

3 - State Output 

Off-State Current 

Iqz 

V,N = ViHorV,L 

Vqut “ ^cc GND 

3.6 

- 

■1 

±0.5 

- 

±5.0 

aA 

Input Leakage Current 

— 

V|N = VccorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

mm 

\/i[\j = V(;(2or GND 

3.6 

- 

- 

4.0 

- 

40.0 


TIMING REQUIREMENTS (Input t, = tf = 3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25°C 

Ta = -40~85“C 

UNIT 


Vcc(V) 

LIMIT 

LIMIT 

Minimum Pulse Width 

tw(L) 


2.7 

BEH 

10.0 


(CK) 

tW(H) 


3.3 ±0.3 


7.0 


Minimum Set-up Time 

wm 


2.7 

11.5 


ns 




3.3 ± 0.3 

9.0 



Minimum Hold Time 

th 


2.7 

0.0 

0.0 





3.3 ±0.3 

0.0 

0.0 
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TC74LVQ374F/FW/FS 


AC ELECTRICAL CHARACTERISTICS (Input t, = tf = 3ns, Q = 50pF, = 5000 ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25°C 

Ta = -40~85°C 

UNIT 


Vcc(V) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(CK-Q) 

tpLH 

■tpHL 


2.7 

3.310.3 

■ 

9.7 

8.1 

19.0 

13.5 

1.0 

1.0 

m 

ns 

Output Enable Time 

■tpZL 

tp2H 


2.7 

3.310.3 

■ 

8.5 

7.1 

18.3 

13.0 

1.0 

1.0 

20.0 

14.0 

Output Disable Time 

N N 


2.7 

3.310.3 

■ 

6.4 

5.3 

20.4 

14.5 

1.0 

1.0 

22.0 

15.0 

Maximum 

Clock Frequency 

■fMAX 


2.7 

3.310.3 

50 

70 

100 

120 

■ 

45 

65 

■ 

MHz 

Output to Output Skev\/ 

■tosLH 

"tosHL 

(Note 1) 

2.7 

3.310.3 

■ 

B 

1.5 

1.5 

■ 

1.5 

1.5 

ns 

Input Capacitance 

C|N 

(Note 2) 

- 

5 

10 

- 

10 

PF 

Output Capacitance 

COUT 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

37 

- 

- 

- 


Note (1) Parameter guaranteed by design. tosLH = Itpm m - tpLHn I, tosHi = itpHi m - tpHLn I 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation ; 
lcc(opr-) = C pD • Vcc ■ f IN + lcc/8 ( per F/F) 

And the total C po when n pcs. of F/F operate can be gained by the following equation: 

C pD(total) =25 + 12 • n 


NOISE CHARACTERISTICS (Input t, = tf = 3ns , C^ = 50pF ,R,. = 5000) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25‘’C 

UNIT 


Vcc(V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 


3.3 

0.5 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

^OLV 


3.3 

-0.5 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 
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TC74LVQ573F/FW/FS 


OCTAL D-TYPE LATCH WITH 3 - STATE OUTPUT 


The TC74LVQ573 is a high speed CMOS OCTAL LATCH 
with 3 - STATE OUTPUT fabricated with silicon gate and 
double - layer metal wiring C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
This 8 - bit D - type latch is controlled by a latch enable input 
(LE) and a output enable input (OE). 

When the OE input is high, the eight outputs are in a high 
impedance state. 

All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 


FEATURES: 

• High Speed. 

• Low Power Dissipation* 

• Input Voltage Level. 




1 

F(SOP20-P-300) 

1 

FW(SOL20-P-300) 

Weight; 0.22g (TYP.) 

Weitht; 0.46g (TYP.) 

20 ^^0 


1 

FS(SSOP20- 

-P-225A) 

Weight: 0.09g (TYP.) 



• Symmetrical Output Impedance 

• Balanced Propagation Delays •• 


■ tpd = 5.7ns(typ.) at Vcc = 3.3V 

■ lcc = 4/iA(Max.) at Ta = 25°C 
•Vil = 0.8V (Max.) at Vcc = 3V 

Vih = 2.0V (Min.) at Vcc = 3V 
I loH 1 =loL = 12mA(Min.) 

' tpLH—tpHL 


PIN ASSIGNMENT 


• Pin and Function Compatible with 74HC573 


OE 1 n 


3 20 Vcc 

DO 2 C 


3 19 QO 

D1 3 L 


3 18 Q1 

D2 4 [ 


3 17 Q2 

D3 5 C 


1 16 Q3 

D4 6 1 


3 15 Q4 

D5 7 C 


3 14 Q5 

D6 8: 


3 13 Q6 

D7 9 C 


3 12 Q7 

GND 10 1 


3 11 LE 

(■ 

TOP VIEW) 




TRUTH TABLE 


lEC LOGIC SYMBOL 


INPUTS 


LE 
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SYSTEM DIAGRAM 



OE -H-H-H-H-H 

19 18 17 16 15 

QO Q1 Q2 Q3 Q 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

o 

1 

tn 

o 

1 

V 

DC Input Voltage 

V,N 

-0.5~Vcc + 0.5 

V 

DC Output Voltage 

VoUT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 


±20 

mA 

Output Diode Current 

HBI 

±50 

mA 

DC Output Current 

Iqut 

±50 

mA 

DC Vcc/Ground Current 

■H 

±200 

mA 

Power Dissipation 

Po 

180 

mW 

Storage Temperature 

mm 

-65-150 

“C 

Lead Temperature lOsec 

Tu 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0~3.6 

V 

Input Voltage 

V,N 

0~Vcc 

V 

Output Voltage 

Vqut 

0~Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 

































































TC74LVQ573F/FW/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25“C 

Ta = -40-85“C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V|H 


3.0 

2.0 

■ 


2.0 

B 

V 

Low - Level 

Input Voltage 

V,L 


3.0 

a 

■ 

0.8 

B 

0.8 

High - Level 

Output Voltage 

I 

o 

> 

<< 
X 2 

o II 

< 

Iqh = 50/^A 

Iqh = 12mA 

3.0 

3.0 

2.9 

2.58 

3.0 

— 

2.9 

2.48 

— 

Low - Level 

Output Voltage 

VoL 

> 

II o 

2 X 

>> 

loL = 50yt/A 
loL = 12mA 

3.0 

3.0 

— 

0.0 

0.1 

0.36 

— 

0.1 

0.44 

3 - State Output 

Off-State Current 

loz 

V|N = V,HorV|L 

Vqut “ or GND 

3.6 

- 

- 

±0.5 

- 

±5.0 


Input Leakage Current 

HDH 

ViN = VccorGND 

3.6 

- 

- 

±0.1 

- 

± 1.0 

Quiescent Supply Current 

mm 

V|N = VccorGND 

3.6 

- 

- 

4.0 

- 

40.0 


TIMING REQUIREMENTS (Input t, = tf = 3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25°C 

Ta = -40~85‘’C 

UNIT 


Vcc(V) 

LIMIT 

LIMIT 

Minimum Pulse Width 
(LE) 

tw(H) 


2.7 

3.3 ±0.3 

— 

10.0 

7.0 

ns 

Minimum Set-up Time 

B 


2.7 

3.3 ±0.3 

^B 

10.0 

7.0 

Minimum Hold Time 

th 


2.7 

3.3 ±0.3 

1.0 

1.0 

1.0 

1.0 
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TC74LVQ573F/FW/FS 


AC ELECTRICAL CHARACTERISTICS (Input = tf = 3ns, Q = SOpF, Rl = 5000 ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25'’C 

Ta = -40~85°C 

UNIT 


Vcc(V) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(LE-Q) 




■ 

7.9 

6.6 

n 

1.0 

1.0 

19.0 

13.5 

ns 

Propagation Delay Time 
(D-Q) 



2.7 

3.310.3 

■ 

B 

14.8 

10.5 

1.0 

1.0 

17.0 

12.0 

Output Enable Time 

tpZL 
. 'tpZH 


2.7 

3.310.3 

■ 

8.5 

7.1 

18.3 

13.0 

1.0 

1.0 

19.0 

13.5 

Output Disable Time 

tpLZ 

■tpHZ 


2.7 

3.310.3 

B 

8.0 

6.7 

20.4 

14.5 

1.0 

1.0 

22.0 

15.0 

Output to Output Skew 

tosLH 

'^OSHL 

(Note 1) 

2.7 

3.310.3 

_ 

B 

B 

B 

- 

1.5 

1.5 

Input Capacitance 

C|N 

(Note 2) 

- 

5 

10 

- 

10 

pF 

Output Capacitance 

COUT 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

32 

- 

- 

- 


Note (1) Parameter guaranteed by design. tojiH = ItpLH m - tpLHn I, tosHi = ItpHLm - tpHLn I 
Note (2) Parameter guaranteed by design. 

Note (3) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 
lcc(opr.) =CpD-Vcc-fiN + lcc/8{per Latch) 

And the total C pd when n pcs. of Latch operate can be gained by the following equation: 
Cpo(total) = 21 + 11 -n 


NOISE CHARACTERISTICS (Input t, = tf = 3ns , Cl = SOpF , R,. = 5000) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25'’C 

UNIT 


Vcc(V) 

TYP. 

MAX. 

Quiet Output 

Maximum Dynamic Vql 

VoLP 


3.3 

0.7 

1.1 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.7 

-1.1 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 
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9. TC74LVX SERIES 

TECHNICAL DATA SHEETS 
























TC74LVX00F/FN/FS 


QUAD 2-INPUT NAND GATE 


The TC74LVX00 is a high speed CMOS 2-INPUT NAND 
GATE fabricated with silicon gate C2MOS technology. 
Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
This device is suitable for low voltage and battery operated 
systems. 

The internal circuit is composed of 3 stages including buffer 
output, which provide high noise immunity and stable output. 
An input protection circuit ensures that 0 to 7V can be 
applied to the input pins without regard to the supply voltage. 
This device can be used to interface 5V to 3V systems and 
two supply systems such as battery back up. This circuit 
prevents device destruction due to mismatched supply and 
input voltages. 

FEATURES : 

• High Speed.. tpd = 4.1ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation. Icc “ 2//A(Max.) atTa = 25°C 

• Input Voltage Level. V|l = 0.8V(Max.) at Vcc = 3V 

V|H = 2.0V(Min.) at Vcc = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays-- tpLM —tpHL 

• Low Noise. Volp = 0.5V (Max.) 

• Pin and Function Compatible with 74HCOO 





159 































TC74LVX00F/FH/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-Q.5~7.0 

V 

DC Input Voltage 

V,N 

-0.5~7.0 

V 

DC Output Voltage 

VoUT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

warn 

-20 

mA 

Output Diode Current 

■BH 

±20 

mA 

DC Output Current 


±25 

mA 

DC Vcc/Ground Current 

mm 

±50 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

'C 

Lead Temperature lOsec 

Tl 

300 

"C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V,N 

0-5.5 

V 

Output Voltage 

Vqut 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

dt/ dv 

0-100 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

ta = -40~85‘’C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

B 

B 

1.5 

2.0 

2.4 

B 

V 

Low - Level 

Input Voltage 

V,L 


2.0 

3.0 

3.6 

B 

B 

0.5 

0.8 

0.8 

B 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

Vqh 

V,N = 

ViHorViL 

Iqh - 50/^A 

loH = ~ 50/uA 
loH = “4mA 

2.0 

3.0 

3.0 

1.9 

2.9 
2.58 

19 

B 

1.9 

2.9 
2.48 

B 

Low - Level 

Output Voltage 

Vql 

V,N = V,H 

loL = 50/zA 

Iql = 50//A 
lot = 4mA 

2.0 

3.0 

3.0 

B 

0.0 

0.0 

0.1 

0.1 

0.36 

B 

0.1 

0.1 

0.44 



V|N = 5.5VorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

aA 

Quiescent Supply Current 

■91 

ViN = VccorGND 

3.6 

- 

- 

2.0 

- 

20.0 
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TC74LVX00F/FN/FS 


AC ELECTRICAL CHARACTERISTICS (Input t, = tf = 3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25°C 

Ta = -40~85‘’C 

UNIT 


Vcc(V) 



TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

tpLH 

tpHL 



15 

50 

__ 

5.4 

7.9 

10.1 

13.6 

1.0 

1.0 

12.5 

16.0 

ns 

3.3±0.3 

15 

50 

m 

4.1 

6.6 

6.2 

9.7 

1.0 

1.0 


Output to Output Skew 

tosLH 

tosHL 

(Note 1) 

2.7 

50 

- 

- 

1.5 

- 

1.5 

3.3±0.3 

50 

- 

- 

1.5 

- 

1.5 

Input Capacitance 

C|N 

(Note 2) 

- 

4 

10 

- 

10 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

19 

- 

- 

- 


Noted) Parameter guaranteed by design. tosLH = Itpmm-tpLHni,tosHL = ItpHim-tpHinl 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation : 

Ice (opr.) =CpD-Vcc-fiN + lcc/4(per Gate) 

NOISE CHARACTERISTICS (Input tr = tf = 3ns , Ci. = 50pF)_ 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25°C 

UNIT 


Vcc(V) 

TYP. 

LIMIT 

Quiet Output 

Maximum Dynamic Vql 

Vqup 


3.3 

0.3 

0.5 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.3 

-0.5 

V 

Minimum High Level 
Dynamic Input Voltage 

'^IHO 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 


INPUT EQUIVALENT CIRCUIT 



6 












































































TC74LVX02F/FN/FS 


QUAD 2-INPUT NOR GATE 


The TC74LVX02 is a high speed CMOS 2-INPUT NOR GATE 
fabricated with silicon gate C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
This device is suitable for low voltage and battery operated 
systems. 

The internal circuit is composed of 3 stages including buffer 
output, which provide high noise immunity and stable output. 
An input protection circuit ensures that 0 to 7V can be 
applied to the input pins without regard to the supply voltage. 
This device can be used to interface 5V to 3V systems and 
two supply systems such as battery back up. This circuit 
prevents device destruction due to mismatched supply and 
input voltages. 

FEATURES: 

• High Speed. tpd = 4.5ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation. lcc = 2//A(Max.) atTa = 25°C 

• Input Voltage Level. V|L = 0.8V(Max.) at Vcc = 3V 

V|H = 2.0V(Min.) at Vcc = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays-- tpLH —tpHL 

• Low Noise. Vqlp = 0.5V (Max.) 

• Pin and Function Compatible with 74HC02 
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TC74LVX02F/FN/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

V,^ 

-0.5~7.0 

V 

DC Output Voltage 

VoUT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

i|K 

-20 

mA 

Output Diode Current 

loK 

±20 

mA 

DC Output Current 

louT 

±25 

mA 

DC Vcc/Ground Current 

icc 

±50 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

Tl 

300 

“C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0~3.6 

V 

Input Voltage 

ViN 

0-5.5 

V 

Output Voltage 

Vqut 

0~Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

Ta = -40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V|H 


2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

■ 

■ 

1.5 

2.0 

2.4 

■ 

V 

Low - Level 

Input Voltage 

V,L 


2.0 

3.0 

3.6 

■ 

■ 

0.5 

0.8 

0.8 

H 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

Vqh 

V,n = V,l 

Iqh - 50//A 

Iqh = ~ 50/^A 
loH = -4mA 

2.0 

3.0 

3.0 

1.9 

2.9 
2.58 

2.0 

3.0 

H 

1.9 

2.9 
2.48 

■ 

Low - Level 

Output Voltage 


V|N = 

V|H or V|L 

loL = 50//A 

Iql - 50//A 
loL = 4mA 

2.0 

3.0 

3.0 

■ 

0.0 

0.0 

0.1 

0.1 

0.36 

H 

0.1 

0.1 

0.44 

Input Leakage Current 

BBH 

V|N = 5.5VorGND 

3.6 


- 

±0.1 

- 

± 1.0 

aA 

Quiescent Supply Current 


ViN = VccOrGND 

3.6 

- 

- 

2.0 

- 

20.0 
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TC74LVX02F/FN/FS 


AC ELECTRICAL CHARACTERISTICS {Input = t, = 3ns ) 


PARAMETER 


TEST CONDITION 

Ta = 25°C 

Ta = -40~85°C 


SYMBOL 









UNIT 




MIN. 

TYP. 

MAX. 

MIN. 

MAX. 







H 

15 

- 

5.9 

BQQI 

1.0 

13.5 


Propagation Delay Time 

tpLH 


50 

— 

8.4 


1.0 

17.0 



tpHL 


3.3 ±0.3 

15 


4.5 

119 

1.0 

8.0 

ns 




50 

||H5|H 

7.0 

uu 

1.0 

11.5 

Output to Output Skew 

tosLH 

(Note 1) 

2.7 

50 

- 

- 

1.5 

- 

1.5 


fosHL 

3.3 ±0.3 

50 

- 

- 

1.5 

- 

1.5 


Input Capacitance 

C|N 

(Note 2) 

- 

4 

10 

- 

10 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

15 

- 

- 

- 


Noted) Parameter guaranteed by design. Wh = ItpiHm-tpLHnI, tosHi = ItpHLm-tpHLnl 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 

Ice (opr.) = CpD • Vec ■ f IN + Ice / 4 ( per Gate ) 


NOISE CHARACTERISTICS (Input t, = tf = 3ns , CL = 50pF) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25‘’C 

UNIT 


Vec (V) 

TYP. 

LIMIT 

Quiet Output 

Maximum Dynamic Vql 

VqlP 


3.3 

0.3 

0.5 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.3 

-0.5 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LO 


3.3 

- 

0.8 

V 


INPUT EQUIVALENT CIRCUIT 
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HEX INVERTER 


TC74LVX04F/FN/FS 


The TC74LVX04 is a high speed CMOS HEX INVERTER 
fabricated with silicon gate C^MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
This device is suitable for low voltage and battery operated 
systems. 

The internal circuit is composed of 3 stages including buffer 
output, which provide high noise immunity and stable output. 
An input protection circuit ensures that 0 to 7V can be 
applied to the input pins without regard to the supply voltage. 
This device can be used to interface 5V to 3V systems and 
two supply systems such as battery back up. This circuit 
prevents device destruction due to mismatched supply and 
input voltages. 

FEATURES; 

• High Speed. tpd = 4.1 ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation. icc ~2//A(Max.) atTa = 25°C 

• Input Voltage Level. V|i_ = 0.8V(Max.) at Vcc = 3V 

V|H = 2.0V(Min.) at Vcc = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays--- tpLH —tpHL 

• Low Noise. Vqlp = 0.5V (Max.) 

• Pin and Function Compatible with 74HC04 




lEC LOGIC SYMBOL 


TRUTH TABLE 





















TC74LVX04F/FN/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

V,N 

-0.5~7.0 

V 

DC Output Voltage 

VoUT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 


-20 

mA 

Output Diode Current 

BBSli 

±20 

mA 

DC Output Current 

Iqut 

±25 

mA 

DC Vcc/Ground Current 

mm 

±50 

mA 

Power Dissipation 

Po 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

'C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0~3.6 

V 

Input Voltage 

V|N 

0-5.5 

V 

Output Voltage 

VquT 

0-Vcc 

V 

Operating Temperature 

CL 

O 

-40-85 

X 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25‘’C 

Ta = -40--85°C 

— 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V|H 


2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

■ 

ms 

1.5 

2.0 

2.4 

B 

V 

Low - Level 

Input Voltage 

V,L 


2.0 

3.0 

3.6 

H 

■ 

0.5 

0.8 

0.8 

- 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

Vqh 

V,N = V|L 

loH = 50//A 

Iqh = “ 50^A 
loH = — 4mA 

2.0 

3.0 

3.0 

1.9 

2.9 
2.58 


- 

1.9 

2.9 
2.48 

- 

Low - Level 

Output Voltage 

Vql 

V,N = V,H 

loL = 50/uA 
loL = 50//A 
lot = 4mA 

2.0 

3.0 

3.0 

H 

0.0 

0.0 

0.1 

0.1 

0.36 

H 

0.1 

0.1 

0.44 

Input Leakage Current 


V|N = 5.5VorGND 

3.6 

- 

- 

±0.1 

- 

± 1.0 

aA 

Quiescent Supply Current 

mm 

V|N = VccOrGND 

3.6 

- 

- 

2.0 

- 

20.0 
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TC74LVX04F/FN/FS 


AC ELECTRICAL CHARACTERISTICS (Input tr = t, = 3ns) 




TEST CONDITION 

Ta = 25°C 

Ta = -40~85‘’C 


PARAMETER 

SYMBOL 









UNIT 




MIN. 

TYP. 

MAX. 

MIN. 

MAX. 







2.7 

15 

- 

5.4 

■n 

1.0 

12.5 


Propagation Delay Time 

tpLH 


50 

— 

7.9 

WSM 

1.0 

16.0 



tpHL 


3.3±0.3 

15 


4.1 

6.2 

1.0 

7.5 

ns 




50 

IHBHI 

6.6 

9.7 

1.0 

11.0 

Output to Output Skew 

tosLH 

(Note 1) 

2.7 

50 

- 

- 

1.5 

- 

1.5 


tosHL 

3.3±0.3 

50 

- 

- 

1.5 

- 

1.5 


Input Capacitance 

C|N 

(Note 2) 

- 

4 

10 

- 

10 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

18 

- 

- 

- 


Noted) Parameter guaranteed by design. tosLH = ItpiHm-V ho I, tosHu = ItpHim - tpHin i 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 
lcc(opr.) = Cpo • Vcc ■ f IN + Iff/6 { per Gate) 


NOISE CHARACTERISTICS (Input t, = tf = 3ns , Cl = 50pF) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25“C 

UNIT 


Vcc(V) 

TYP. 

LIMIT 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 


3.3 

0.3 

0.5 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.3 

-0.5 

V 

Minimum High Level 
Dynamic Input Voltage 

ViHD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 


INPUT EQUIVALENT CIRCUIT 
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TC74LVX08F/FN/FS 


QUAD 2-INPUT AND GATE 


The TC74LVX08 is a high speed CMOS 2-INPUT AND GATE 
fabricated with silicon gate C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
This device is suitable for low voltage and battery operated 
systems. 

The internal circuit is composed of 4 stages including buffer 
output, which provide high noise immunity and stable output. 
An input protection circuit ensures that 0 to 7V can be 
applied to the input pins without regard to the supply voltage. 
This device can be used to interface 5V to 3V systems and 
two supply systems such as battery back up. This circuit 
prevents device destruction due to mismatched supply and 
input voltages. 

FEATURES: 

• High Speed. tpd = 4.8ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation. Icc = 2//A(Max.) at Ta = 25®C 

• Input Voltage Level. Vil = 0.8V(Max.) at Vcc = 3V 

V|H = 2.0V(Min.) at Vcc = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays-- tpLH=tpHL 

• Low Noise. Vqlp = 0.5V (Max.) 

• Pin and Function Compatible with 74HC08 






























TC74LVX08F/FN/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7.0 

V 

DC Input Voltage 

V,N 

-0.5-7.0 

V 

DC Output Voltage 

VquT 

-0.5-Vcc + 0.5 

V 

Input Diode Current 

l|K 

-20 

mA 

Output Diode Current 

loK 

±20 

mA 

DC Output Current 

•out 

±25 

mA 

DC Vcc/Ground Current 

Icc 

±50 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V|N 

0-5.5 

V 

Output Voltage 

VoUT 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

ra = -40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

■ 

B 

1.5 

2.0 

2.4 

B 

V 

Low - Level 

Input Voltage 

V,u 


2.0 

3.0 

3.6 

H 

■ 

0.5 

0.8 

0.8 

B 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

Vqh 

V,n = V,h 

Iqh - 50//A 

loH = “ 50//A 

loH = ~4mA 

■ 

1.9 

2.9 
2.58 

2.0 

3.0 

B 

1.9 

2.9 
2.48 

- 

Low - Level 

Output Voltage 

VoL 

v,„ = 

ViHorViL 

Iql = 50/iA 
loL = 50//A 
lot = 4mA 

2.0 

3.0 

3.0 

■ 

0.0 

0.0 

0.1 

0.1 

0.36 

B 

0.1 

0.1 

0.44 

Input Leakage Current 


V|N = 5.5VorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

aA 

Quiescent Supply Current 


V|N = VccorGND 

3.6 

- 

- 

2.0 

- 

20.0 


169 




















































TC74LVX08F/FN/FS 


AC ELECTRICAL CHARACTERISTICS (Input ^ = tf = 3ns) 


PARAMETER 


TEST CONDITION 


Ta = 25‘’C 

Ta = -40~85'’C 


SYMBOL 










UNIT 


Vcc(V) 

Cl(pF) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 







2.7 

15 


1 

6.3 

11.4 

1.0 

13.5 


Propagation Delay Time 

■tpLH 


50 


1 

8.8 

14.9 

1.0 

17.0 



tpHL 


3.3 ±0.3 

15 

- 


4.8 

7.1 

1.0 

8.5 

ns 




50 

— 


7.3 

10.6 

1.0 

12.0 

Output to Output Skew 

tosLH 

(Note 1) 

2.7 

50 

— 

— 

1.5 

— 

1.5 


tosHL 

3.3 ±0.3 

50 

- 

- 

1.5 

- 

1.5 


Input Capacitance 

Qn 

(Note 2) 

- 

4 

10 


10 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

18 

- 


- 


Note (1) Parameter guaranteed by design. tosiH = Itpm m - tpLHn I, tosHi = itpHLm - tpHin I 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 

Iccfopr.) =Cpo • Vcc • f IN + Icc/-^ ( per Gate) 


NOISE CHARACTERISTICS (Input tr = tf = 3ns , C|. = 50pF) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25“C 

UNIT 


Vcc(V) 

TYP. 

LIMIT 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 


3.3 

0.3 

0.5 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.3 

-0.5 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 


INPUT EQUIVALENT CIRCUIT 
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TC74LVX14F/FN/FS 


HEX SCHMITT INVERTER 


The TC74LVX14 is a high speed CMOS HEX SCHMITT 
INVERTER fabricated with silicon gate C2MOS technology. 
Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
This device is suitable for low voltage and battery operated 
systems. 

Pin configuration and function are the same as the 
TC74LVX04 but the inputs have hysteresis and with its 
Schmitt trigger function, the TC74LVX14 can be used as a 
line receivers which will receive slow input signals. 

An input protection circuit endures that 0 to 7V can be 
applied to the input pins without regard to the supply voltage. 
This device can be used to interface 5V to 3V systems and 
two supply systems such as battery back up. 

This circuit prevents device destruction due to mismatched 
supply and input voltages. 

FEATURES: 

• High Speed. tpd = 6.8ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation. Icc = 2/«A(Max.) atTa = 25°C 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays--- tptn —tpHi 

• Low Noise. Volp = 0-5V (Max.) 

• Pin and Function Compatible with 74HC14 


SYSTEM DIAGRAM, WAVEFORM 





INPUTS 

OUTPUTS 

A 

Y 

L 

H 

H 

L 
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TC74LVX14F/FN/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7.0 

V 

DC Input Voltage 

V|N 

-0.5~7.0 

V 

DC Output Voltage 

Vqut 

-0.5~Vcc + 0.5 

V 

Input Diode Current 


-20 

mA 

Output Diode Current 


±20 

mA 

DC Output Current 

•out 

±25 

mA 

DC Vcc/Ground Current 


±50 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

"Fstg 

-65-150 

“C 

Lead Temperature lOsec 

Tl 

300 

”C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V,N 

0-5.5 

V 

Output Voltage 

Vqut 

0-Vcc 

V 

Operating Temperature 

■BH 

-40-85 

°C 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25'’C 

ra = -40-85'’C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Positive Threshold 
Voltage 

Vp 


3.0 

■ 

■ 

2.2 

■ 

2.2 

V 

Negative Threshold 
Voltage 

Vn 


3.0 

0.9 

■ 

0.9 

■ 

B 

Hysteresis Voltage 

Vh 


3.0 

0.3 

■ 

1.2 

0.3 

1.2 

High - Level 

Output Voltage 

Vqh 

V,r, = Va 

Iqh - 50//A 

Iqh = 50yrA 
loH = -4mA 

2.0 

3.0 

3.0 

1.9 

2.9 
2.58 

H 

B 

1.9 

2.9 
2.48 

B 

Low-Level 

Output Voltage 

VoL 

V,n = V,h 

Iql = 50//A 

Iql — 50/rA 

Iql = 4mA 

2.0 

3.0 

3.0 

■ 

0.0 

0.0 

0.1 

0.1 

0.36 

- 

0.1 

0.1 

0.44 

Input Leakage Current 

— 

V|N = 5.5VorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

/uA 

Quiescent Supply Current 

Icc 

V|N = VccorGND 

3.6 

- 

- 

2.0 

- 

20.0 
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TC74LVX14F/FN/FS 


AC ELECTRICAL CHARACTERISTICS (Input t, = t, = 3ns} 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25“C 

Ta = -40~85“C 

UNIT 


Vcc(V) 

Cl(pF) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

■tpLH 

tpHL 


2.7 

15 

50 

_ 

8.7 

11.2 

16.3 

19.8 

1.0 

1.0 

19.5 

23.0 

ns 

3.3 ±0.3 

15 

50 

— 

6.8 

9.3 

10.6 

14.1 

1.0 

1.0 

m 

Output to Output Skew 

tosLH 

tosHL 

(Note 1) 

2.7 

50 

- 

- 

1.5 

- 

1.5 

3.3 ±0.3 

50 

- 

- 

1.5 

- 

1.5 

Input Capacitance 

C|N 

(Note 2) 

- 

4 

10 

- 

10 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

21 

- 

- 

- 


Note(l) Parameter guaranteed by design. Wh = ItpLHm - Vh"!* ^oshl = itpHim-tpHin I 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 

Icc (opr.) = CpD • Vcc • f iM + Icc / 6 ( per Gate) 

NOISE CHARACTERISTICS (Input t, = tf = 3ns , Ct^SOpF) _ 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25°C 

UNIT 


Vcc (V) 

TYP. 

LIMIT 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 


3.3 

0.3 

0.5 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.3 

-0.5 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.2 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LO 


3.3 

- 

0.9 

V 
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TC74LVX32F/FN/FS 


QUAD 2-INPUT OR GATE 


The TC74LVX32 is a high speed CMOS 2-INPUT OR GATE 
fabricated with silicon gate C^MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
This device is suitable for low voltage and battery operated 
systems. 

The internal circuit is composed of 4 stages including buffer 
output, which provide high noise immunity and stable output. 
An input protection circuit ensures that 0 to 7V can be 
applied to the input pins without regard to the supply voltage. 
This device can be used to interface 5V to 3V systems and 
two supply systems such as battery back up. This circuit 
prevents device destruction due to mismatched supply and 
input voltages. 


FEATURES: 

• High Speed. tpd = 4.4ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation. Icc = 2/zA(Max.) at Ta = 25°C 

• Input Voltage Level . Vil = 0.8V(Max.) at Vcc = 3V 

V|H = 2.0V(Min.) at Vcc = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays— tpLH —tpHL 

• Low Noise. Vqlp = 0.5V (Max.) 

• Pin and Function Compatible with 74HC32 



F(SOP14-P-300) FN(SOL14-P-150) 

Weight: 0.18g (TYP.) Weight: 0.12g (TYP.) 


FS(SSOP14-P-225) 
Weight: 0.07g (TYP.) 


PIN ASSIGNMENT 



lEC LOGIC SYMBOL 


TRUTH TABLE 


























TC74LVX32F/FN/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7.0 

V 

DC Input Voltage 

V:n 

-0.5-7.0 

V 

DC Output Voltage 

VoUT 

-0.5-Vcc + 0.5 

V 

Input Diode Current 

l|K 

-20 

mA 

Output Diode Current 

Iqk 

±20 

mA 

DC Output Current 

Iqut 

±25 

mA 

DC Vcc/Ground Current 

Icc 

±50 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

“C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V,N 

0-5.5 

V 

Output Voltage 

Vqut 

0-Vcc 

V 

Operating Temperature 

"Popr 

-40-85 

"C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

— 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

Ta = -40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V|H 


2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

y 

y 

1.5 

2.0 

2.4 

y 

V 

Low - Level 

Input Voltage 

V,L 


2.0 

3.0 

3.6 

y 

y 

0.5 

0.8 

0.8 

y 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

Vqh 

V,N = 

V|H or V|L 

loH = 50//A 

loH = ~ 50/cA 
loH = -4mA 

2.0 

3.0 

3.0 

1.9 

2.9 
2.58 

2.0 

3.0 

y 

1.9 

2.9 
2.48 

y 

Low - Level 

Output Voltage 

Vql 

V,^ = Va 

lot = 50//A 
lot - 50//A 
ioL = 4mA 

2.0 

3.0 

3.0 

y 

■HA 

0.1 

0.1 

0.36 

y 

0.1 

0.1 

0.44 

Input Leakage Current 

IIIIIQHII 

V|M = 5.5VorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

aA 

Quiescent Supply Current 

Icc 

V|N = VccorGND 

3.6 

- 

- 

2.0 

- 

20.0 
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TC74LVX32F/FN/FS 


AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25®C 

Ta = -40~85°C 

UNIT 


Vcc(V) 

Cu(pF) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

■tpLH 

tpHL 


B 

15 

50 

B 

5.8 

8.3 

10.7 

14.2 

1.0 

1.0 

13.5 

17.0 

ns 



_ 

4.4 

6.9 

6.6 

10.1 

1.0 

1.0 

8.0 

11.5 

Output to Output Skew 

tosLH 

tosHL 

(Note 1) 

2.7 

50 

- 

- 

1.5 

- 

1.5 

3.3 ±0.3 

50 

- 

- 

1.5 

- 

1.5 

Input Capacitance 

C|N 

(Note 2) 

- 

4 

10 

- 

10 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

14 

- 

- 

- 


Note (1) Parameter guaranteed by design. tosLH = ItpLH m - tpLHn!, tosHL = itpHi m - tpHtn i 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation; 

IccCopi" ) = CpD ■ Vcc • f IN + Icc/^ ( P®'" Gate) 


NOISE CHARACTERISTICS (Input b = tf = 3ns , Cl = 50pF) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25°C 

UNIT 


Vcc (V) 

TYP. 

LIMIT 

Quiet Output 

Maximum Dynamic Vql 

VoLP 


3.3 

0.3 

0.5 

V 

Quiet Output 

Minimum Dynamic Vql 

VoLV 

. 

3.3 

-0.3 

-0.5 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 
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TC74LVX74F/FN/FS 


DUAL D-TYPE FLIP FLOP WITH PRESET AND CLEAR 


The TC74LVX74 is a high speed CMOS D - FLIP FLOP 
fabricated with silicon gate C2MOS technology. 

Designed for use in 3.3 Volt systems, they achieve high speed 
operation while maintaining the CMOS low power dissipation. 
This device is suitable for low voltage and battery operated 
systems. 

The signal level applied to the D INPUT is transferred to Q 
OUTPUT during the positive going transition of the CK 
pulse. 

CLR and PR are independent of the CK and are 
accomplished by setting the appropz'iate input low. 

An input protection circuit ensures that 0 to 7V can be 
applied to the input pins without regard to the supply 
voltage. This device can be used to interface 5V to 3V 
systems and two supply systems such as battery back up. 
This circuit prevents device destruction due to mismatched 
supply and input voltages. 


FEATURES: 

• High Speed 


• High Speed. Imax = 145MH2(typ.) 

at Vcc = 3.3V 

• Low Power Dissipation. Icc = 2/zA(Max.) atTa = 25°C 

• Input Voltage Level . V|l = 0.8V(Max.) at Vcc = 3V 

V|H = 2.0V(Min.) at Vcc = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays-- tpLH = tpHL 

• Pin and Function Compatible with 74HC74 


TRUTH TABLE 


FUNCTION 


CLEAR 


PRESET 


INPUTS 

OUTPUTS 

CLR 


D 

CK 

Q 

Q 

n 

H 

X 

X 

L 

H 

H 

L 

X 

X 

H 

L 

L 

L 

X 

X 

H 

H 

H 

H 

L 

J 

L 

H 

H 

H 

H 

J 

H 

L 

H 

H 

X 

1 

Qn 

Qn 




F(SOPU-P-300) FN(SOL14-P-150) 

Weight: 0.18g (TYP.) Weight: 0.12g (TYP.) 


FS(SSOP14-P-225) 
Weight: 0.07g (TYP.) 



PIN ASSIGNMENT 


KLR 1 
ID 2 
1CK 3 
4 

IQ 5 
IQ 6 
GND 7 



14 Vcc 
13 2aR 
12 2D 
11 2CK 
10 2PR 
9 2Q 
8 2Q 


(TOP VIEW) 



lEC LOGIC SYMBOL 


X: Don't Care 
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TC74LVX74F/FH/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

V|N 

-0.5~7.0 

V 

DC Output Voltage 

VoUT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

■HU 

-20 

mA 

Output Diode Current 


±20 

mA 

DC Output Current 

•out 

±25 

mA 

DC Vcc/Ground Current 

mm 

±50 

mA 

Power Dissipation 

mm 

180 

mW 

Storage Temperature 


-65-150 

“C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0~3.6 

V 

Input Voltage 

V,N 

0-5.5 

V 

Output Voltage 

VouT 

0-Vcc 

V 

Operating Temperature 

Topr 

to 

00 

1 

o 

1 

°C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25'’C 


UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

■ 

■ 

1.5 

2.0 

2.4 

- 

V 

Low - Level 

Input Voltage 

V,L 


2.0 

3.0 

3.6 

H 

B 

0.5 

0.8 

0.8 

B 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

Vqh 

V,N = 

V|H or V|L 

Iqh = SOf/A 

Iqh ~ 50;uA 

loH = - 4mA 

2.0 

3.0 

3.0 

1.9 

2.9 
2.58 

2.0 

3.0 

B 

1.9 

2.9 
2.48 

B 

Low - Level 

Output Voltage 

Vql 

V,N = 

ViHorViL 

lot = 50;crA 
lot = 50//A 
loL = 4mA 

2.0 

3.0 

3.0 

H 

0.0 

0.0 

0.1 

0.1 

0.36 

- 

0.1 

0.1 

0.44 

Input Leakage Current 


V,N = 5.5VorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

mA 

Quiescent Supply Current 

n 

V|N = Vcc or GND 

3.6 

- 

- 

2.0 

- 

20.0 
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TC74LVX74F/FN/FS 


TIMING REQUIREMENTS (Input tr = tf = 3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25“C 

Ta = -40~85°C 

UNIT 


Vcc(V) 

LIMIT 

LIMIT 

Minimum Pulse Width 

tW(L) 


2.7 

8.5 

10.0 


(CK) 

tw(H) 


3.3 ±0.3 

6.0 

7.0 


Minimum Pulse Width 



2.7 

8.5 

10.0 



tW(L) 


3.3+ 0.3 

6.0 

7.0 





2 7 

8 0 

9 5 


Minimum Set-up Time 






ns 


muiH 


3.310.3 

5.5 

6.5 


Minimum Hold Time 

th 


2.7 

■h 

m 





3.310.3 


■■mi 


Minimum Removal Time 



2.7 

6.5 

7.5 





3.310.3 

5.0 

5.0 



AC ELECTRICAL CHARACTERISTICS (Input t,= tf = 3ns) 


— 


TEST CONDITION 

Ta = 25‘’C 

Ta = -40~85'’C 

UNIT 

PARAMETER 

SYMBOL 










Vcc(V) 

QCpF) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 







mi 

15 

- 

7.3 

im 

1.0 

18.5 


Propagation Delay Time 
{CK-Q,Q) 

tpLH 


50 

— 

9.8 


1.0 

22.0 


tpHL 


3.310.3 

15 

- 

5.7 


1.0 

11.5 



50 

— 

8.2 

WUEEM 

1.0 

15.0 

ns 




B 

15 

- 

m 

im 

1.0 

18.5 

Propagation Delay Time 

tpLH 


50 

— 

mi 

■m 

1.0 

22.0 


(^,^-0,0) 

tpHL 


3.310.3 

15 

- 

6.6 

10.1 

1.0 





50 

“ 

9.1 

13.6 

1.0 

maam 





2.7 

15 

55 

135 

— 

50 

— 


Maximum 

fMAX 


50 

45 

60 

— 

40 

- 

MHz 

Clock Frequency 


3.3 ±0.3 

15 

95 

145 

- 

80 

- 




50 

60 

85 

— 

50 

— 


Output to Output Skew 


(Note 1) 

2.7 

50 

- 

- 

1.5 

- 

1.5 

ns 

^osHL 

3.310.3 

50 

- 

- 

1.5 

- 

1.5 

Input Capacitance 

ClN 

(Note 2) 

- 

4 

10 

- 

10 

pF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

25 

- 

- 

- 


Note(l) Parameter guaranteed by design. Wh = ItpLHm-tpLHnI,tosHL = ItpHim -tpHinI 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation : 
ice (opr.) = CpD ■ Vcc ■ f IN + icc / 2 ( per F / F) 
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TC74LVX74F/FN/FS 


NOISE CHARACTERISTICS (Input tr = tf = 3ns , Cl = 50pF) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25‘’C 

UNIT 



TYP. 

LIMIT 

Quiet Output 

Maximum Dynamic Vql 

VoLP 


3.3 

0.3 

0.5 

V 

Quiet Output 

Minimum Dynamic Vql 

^OLV 


3.3 

-0.3 

-0.5 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 



80 



































QUAD EXCLUSIVE OR GATE 


TC74LVX86F/FN/FS 


The TC74LVX86 is a high speed CMOS EXCLUSIVE OR 
GATE fabricated with silicon gate C2MOS technology. 
Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
This device is suitable for low voltage and battery operated 
systems. 

The internal circuit is includes on output buffer, which 
provide high noise immunity and stable output. 

An input protection circuit ensures that 0 to 7V can be 
applied to the input pins without regard to the supply voltage. 
This device can be used to interface 5V to 3V systems and 
two supply systems such as battery back up. This circuit 
prevents device destruction due to mismatched supply and 
input voltages. 

FEATURES : 

• High Speed. tpd = 5.8ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation. Icc = 2//A(Max.) atTa = 25°C 

• Input Voltage Level. V|l = 0.8V(Max.) at Vcc = 3V 

V|H = 2.0V(Min.) at Vcc = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays-- tpLH —tpHL 

• Low Noise. Volp = 0-5V (Max.) 

• Pin and Function Compatible with 74HC86 


lEC LOGIC SYMBOL 




1 1 

F(SOP14-P-300) FN(SOL14-P-150) 

Weight: O.lSg (TYP.) Weight: 0.12g (TYP.) 



FS(SSOP14-P-225) 
Weight: 0.07g (TYP.) 



TRUTH TABLE 






























TC741VX86F/FH/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-o.s-y.o 

V 

DC Input Voltage 

V,N 

-0.5~7.0 

V 

DC Output Voltage 

Vqut 

-0.5~Vcc + 0.5 

V 

Input Diode Current 


-20 

mA 

Output Diode Current 


±20 

mA 

DC Output Current 

Iqut 

±25 

mA 

DC Vcc/Ground Current 

■■ 

±50 

mA 

Power Dissipation 

Po 

180 

mW 

Storage Temperature 

"Pstg 

-65-150 

“C 

Lead Temperature lOsec 

Tl 

300 

“C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V,N 

0-5.5 

V 

Output Voltage 

Vqut 

0-Vcc 

V 

Operating Temperature 

tSBM 

-40-85 

°C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25^C 

ra = -40-85'’C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

■ 

■ 

1.5 

2.0 

2.4 

■ 

V 

Low - Level 

Input Voltage 

ViL 


2.0 

3.0 

3.6 

■ 

■ 

0.5 

0.8 

0.8 

■ 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

Vqh 

V,N = 

V|H or V|L 

Iqh = 50//A 

loH = ~ 50//A 
loH = — 4mA 

2.0 

3.0 

3.0 

1.9 

2.9 
2.58 

2.0 

3.0 

■ 

1.9 

2.9 
2.48 

■ 

Low - Level 

Output Voltage 

Vql 

V|N = 

VmOrViL 

Iql = 50//A 

Iql = 50//A 

Iql = 4mA 

m 

- 

0.0 

0.0 

0.1 

0.1 

0.36 

■ 

0.1 

0.1 

0.44 

Input Leakage Current 

— 

V,N = 5.5VorGND 

3.6 

- 

- 

±0.1 


±1.0 

/.A 

Quiescent Supply Current 

mm 

ViN = Vcc or GND 

iO 

- 

- 

2.0 

- 

20.0 
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TC74LVX86F/FH/FS 


AC ELECTRICAL CHARACTERISTICS (Input t, = tf = 3ns) 


PARAMETER 


TEST CONDITION 

Ta = 25“C 

Ta = -40~85‘’C 


SYMBOL 









UNIT 


Vcc(V) 

Cl(pF) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 







n 

15 

— 

7.5 

14.5 

1.0 

17.5 


Propagation Delay Time 

tpLH 


50 

— 

10.0 

18.0 

1.0 

21.0 



tpHL 


3.3 ±0.3 

15 

- 

5.8 

9.3 

1.0 

11.0 

ns 




50 

— 

8.3 

12.8 

1.0 

14.5 

Output to Output Skew 

■tosLH 

(Note 1) 

2.7 

50 

- 

- 

1.5 

- 

1.5 


■tosHL 

3.3±0.3 

50 

- 

- 

1.5 

— 

1.5 


Input Capacitance 

C|N 

(Note 2) 

- 

4 

10 

- 

10 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

18 

- 

- 

— 


Noted) Parameter guaranteed by design. Wh = itpLHm-V hh i,tosHL = ItpHim -tpHLni 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 
lcc(opi’-) = Cpo • • f IN + Ice / 4 ( per Gate) 


NOISE CHARACTERISTICS (Input tr = tf = 3ns , Ci. = 50pF) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25“C 

UNIT 


Vcc(V) 

TYP. 

LIMIT 

Quiet Output 

Maximum Dynamic Vql 

VoLP 


3.3 

0.3 

0.5 

V 

Quiet Output 

Minimum Dynamic Vql 

Yqlv 


3.3 

-0.3 

-0.5 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 


INPUT EQUIVALENT CIRCUIT 
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TC74LVX125F/FN/FS 


QUAD BUS BUFFER 


The TC74LVX125 is a high speed CMOS QUAD BUS 
BUFFER fabricated with silicon gate C2MOS technology. 
Designed for use in 3.3 Volt systems, they achieve high speed 
operation while maintaining the CMOS low power dissipation. 
This device is suitable for low voltage and battery operated 
systems. 

This device requires the 3 —state control input G to be set 
high to place the output into the high impedance. 

An input protection circuit ensures that 0 to 7V can be 
applied to the input pins without regard to the supply 
voltage. This device can be used to interface 5V to 3V 
systems and two supply systems such as battery back up. 
This circuit prevents device destruction due to mismatched 
supply and input voltages. 

FEATURES: 

• High Speed . tpd = 4.4ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation. Ice = 4//A(Max.) at Ta = 25'’C 

• Input Voltage Level. V|l = 0.8V(Max.) at Vcc = 3V 

ViH = 2.0V(Min.) at Vcc = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays--- tpLH = tpHL 

• Low Noise. Vqlp = 0.5V(Max.) 

• Pin and Function Compatible with 74HC125 



1G 1 [[ — 

1A 2 [^| 
tY BCn?-' 
2G 4 [- 

GND 7 




1 14 Vec 
] 13 4G 


1 

11 4Y 

- 2 10 3G 

r—H 9 3A 
'“Tr] 8 3Y 


(TOP VIEW) 
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TC74LVX125F/FN/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

V,N 

-0.5~7.0 

V 

DC Output Voltage 

VoUT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

l|K 

-20 

mA 

Output Diode Current 

Iqk 

±20 

mA 

DC Output Current 

Iqut 

±25 

mA 

DC Vcc/Ground Current 

Icc 

±50 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

Tl 

300 



RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V,N 

0-5.5 

V 

Output Voltage 

VoUT 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

rra = -40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

B 

B 

1.5 

2.0 

2.4 

11^1 

V 

Low - Level 

Input Voltage 

V,L 


2.0 

3.0 

3.6 

H 

B 

0.5 

0.8 

0.8 

B 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

Vqh 

V|N = 

ViHor V|L 

Iqh - 50/rA 
loH = 50//A 
loH = -4mA 

2.0 

3.0 

3.0 

1.9 

2.9 
2.58 

2.0 

3.0 

B 

1.9 

2.9 
2.48 

B 

Low - Level 

Output Voltage 

Vql 

V,N = 

ViHorViL 

lot = 50//A 

Iql = 50//A 
lot = 4mA 

2.0 

3.0 

3.0 

■ 

0.0 

0.0 

0.1 

0.1 

0.36 

B 

0.1 

0.1 

0.44 

3 - State Output 
off-State Current 

■ 

V|N = V|HorV||. 

Vqut — ^cc GND 

3.6 

■ 

B 

±0.25 

B 

±2.5 

aA 

Input Leakage Current 


V,N = 5.5VorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

■ai 

ViN = VccorGND 

3.6 

- 

- 

4.0 

- 

40.0 
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TC74LVX125F/FN/FS 


AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 3ns) 




1 TEST CONDITION 1 

1 Ta = 25°C 1 

|Ta = -40~85‘’c| 

UNIT 

PARAMETER 

SYMBOL 












MIN. 

TYP. 

MAX. 

MIN. 

MAX. 







2.7 

15 


5.8 

■EB 

1.0 

13.5 


Propagation Delay Time 

Vlh 


50 


8.3 


1.0 

17.0 


tpHL 


3.3 ±0.3 

15 

110111 

4.4 

6.2 

1.0 

8.5 




50 


6.9 

9.7 

1.0 

12.0 





a 

15 

- 

5.3 

9.3 

1.0 

msm 


Output Enable Time 

tpZL 

Rl= ikn 

50 

— 

7.8 

12.8 

1.0 


ns 


tpZH 

-1 

3.3±0.3i 

15 

■BB 

4.0 

5.6 

1.0 

7.5 



50 

IBBiB 

6.5 

9.1 

1.0 

11.0 


Output Disable Time 

tpLZ 

tpHZ 

Rl = ikn 

2.7 

50 

- 

10.0 

15.7 

1.0 

19.0 


3.3±0.3i 

50 

- 

8.3 

11.2 

1.0 

13.0 


Output to Output Skew 


(Note 1) 

2.7 ! 

50 

- 

- 

1.5 

- 

1.5 


tosHL 

3.3 ±0.3 

50 

- 

- 

1.5 

— 

1.5 



C|N 

(Note 2) 

- 

4 

10 

- 

10 



COUT 


- 

6 

— 

— 

— 

pF 

1 Power Dissipation Capacitance 


(Note 3) 

- 

14 

i 

- 

- 



Noted) Parameter guaranteed by design. Wh = ItpLHm-tpLHnI, tosHt = ItpHim-"tpHin I 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 

Ice (opr.) = C pD • Vec ■ f IN + Icc / 4 ( per bit) 


NOISE CHARACTERISTICS (Input tr = tf = 3ns , Cl = 50pF) 


PARAMETER 

SYMBOL 

TEST CQNDITION 

Ta = 

25°C 

UNIT 


Vec (V) 

TYP. 

LIMIT 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 


3.3 

0.3 

0.5 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.3 

-0.5 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 


INPUT EQUIVALENT CIRCUIT 
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TC74LVX138F/FN/FS 


3-TO-8 LINE DECODER 


The TC74LVX138 is a high speed CMOS 3-TO-8 LINE 
DECODER fabricated with silicon gate C2MOS technology. 
Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
This device is suitable for low voltage and battery operated 
systems. 

When the device is enabled, 3 Binary Sekct inputs (A, B and 
C) determine which one of the outputs (YO —Y7) will go low. 
When enable input G1 is held low or either G^2A or is 
held high, decoding function is inhibited and all outputs go 
high._ _ 

Gl, G2A, and G2B inputs are provided to ease cascade 
connection and for use as an address decoder for memory 
systems. 

An input protection circuit ensures that 0 to 7V can be 
applied to the input pins without regard to the supply voltage. 
This device can be used to interface 5V to 3V systems and 
two supply systems such as battery back up. This circuit 
prevents device destruction due to mismatched supply and 
input voltages. 

FEATURES: 

• High Speed. tpd = 5.5ns{typ.) at Vcc = 3.3V 

• Low Power Dissipation. Icc 4//A(Max.) at Ta = 25°C 

• Input Voltage Level. V|l = 0.8V(Max.) at Vcc = 3V 

V,H = 2.0V{Min.) at Vcc = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays-•• tpLH —tpHL 

• Low Noise. Vqlp = 0-5V (Max.) 

• Pin and Function Compatible with 74HC138 



F(SOP16-P-300) 
Weight: 0.18g(TYP.; 


FN(SOL16-P-150) 
Weight :0.13g(TYP.) 



FS(SSOP16-P-225B] 
Weight: O.07g (TYP.) 


PIN ASSIGNMENT 

A 1 [ 

v_/ 

1 16 Vcc 

B 2 [; 


;] 15 YO 

c 3 E 


2 14 Y1 

G2A 4 E 


2 13 Y2 

G2B 5 E 


2 12 Y3 

Gl 6 E 


;] 11 Y4 

Y7 7 E 


2 10 Y5 

GND 8 E 


] 9 Y6 


(TOP VIEW) 
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TC74LVX138F/FN/FS 


TRUTH TABLE 
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TC74LVX138F/FH/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7.0 

V 

DC Input Voltage 

Vif, 

-0.5~7.0 

V 

DC Output Voltage 

VoUT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

l,K 

-20 

mA 

Output Diode Current 

Iqk 

±20 

mA 

DC Output Current 

Iqut 

±25 

mA 

DC Vcc/Ground Current 

Icc 

±75 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

"C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 


0-5.5 

V 

Output Voltage 

'^OUT 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

"C 

Input Rise and Fall Time 

dt/ dv 

0-100 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

Ta = -40~85°C 

UNIT 

MIN. 

TYP. 



MAX. 

High - Level 

Input Voltage 



2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

■ 

- 

1.5 

2.0 

2.4 

■ 

V 

Low - Level 

Input Voltage 

V,L 


2.0 

3.0 

3.6 

■ 

■ 

0.5 

0.8 

0.8 

■ 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

VoH 

V| N - 
V,H or V|L 

Iqh - 50/xA 

Iqh = ~ 50//A 

loH = -4mA 

2.0 

3.0 

3.0 

1.9 

2.9 
2.58 

2.0 

3.0 

■ 

1.9 

2.9 
2.48 

■ 

Low - Level 

Output Voltage 

VoL 

V,N = 

ViH or V|L 

loL = SO/uA 

lot = SOfxA 

lot = 4mA 

2.0 

3.0 

3.0 

■ 

0.0 

0.0 

0.1 

0.1 

0.36 

E 

0.1 

0.1 

0.44 


HDH 

V|N = 5.5VorGND 

3.6 

- 

- 


- 

±1.0 

mA 

Quiescent Supply Current 

— 

ViN = VccorGND 

3.6 

- 

- 


- 

40.0 
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TC74LVX138F/FN/FS 


AC ELECTRICAL CHARACTERISTICS (Input t, = tf = 3ns) 




TEST CONDITION 

Ta = 25°C 

Ta = -40~85°C 



SYMBOL 























Vcc(V) 

Cl{pF) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 






15 

— 

7.1 

mam 

1.0 

16.5 


Propagation Delay Time 

tpLH 



50 

- 

9.6 

Ih 

1.0 

20.0 


(A, B, C-Y) 

■tpHL 


3.3 + 0 3 

15 

- 

5.5 


1.0 

10.5 






50 

— 

8.0 

mem 

1.0 

14.0 






15 

_ 

8.7 

mmm 

1.0 

19.5 


Propagation Delay Time 

tpLH 


Hi 

50 

- 

11.2 

Ih 

1.0 

23.0 


(G1-Y) 

tpHL 


3.3 + 0.3 

15 

- 

6.8 

10.6 

1.0 

12.5 

ns 





50 

— 

9.3 

14.1 

1.0 

16.0 





HHHjjjjllll 

15 

iimii 

8.8 

mam 

1.0 

18.5 


Propagation Delay Time 

tpLH 


ii^H 

50 


11.3 

Ih 

1.0 

22.0 


(G2-Y) 

tpHL 


3 3 + 0 3 

15 

- 

6.9 


1.0 

Hi 






50 

__ 

9.4 

■EH 

1.0 

MMM 



'fosLH 


2.7 

50 

- 

- 

2.5 

- 

2.5 



tosHL 


3.3 ±0.3 

50 

- 

- 

2.5 

- 

2.5 


Input Capacitance 

C|N 

(Note 2) 

- 

4 

10 

- 

10 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

34 

- 

- 

- 


Note (1) Parameter guaranteed by design. to^H = ItpiH m - tpLHn I, tpsHL = ItpHim - tpHu I 
Note (2) Parameter guaranteed by design. 

Note (3) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 
lcc(opr •) = Cpo • Vcc • f IN + Icc 


NOISE CHARACTERISTICS (Input tr = tf = 3ns, CL = 50pF) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25°C 

UNIT 


Vcc (V) 

TYP. 

LIMIT 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 


3.3 

- 

0.5 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

- 

-0.5 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HO 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 


INPUT EQUIVALENT CIRCUIT 
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TC74LVX157F/FN/FS 


QUAD 2-CHANNEL MULTIPLEXER 


The TC74LVX157 is a high speed CMOS QUAD 
2-CHANNEL MULTIPLEXER fabricated with silicon gate 
C2MOS technology. 

Designed for use in 3.3 Volt systems, it achieves high speed 
operation while maintaining the CMOS low power dissipation. 
This device is suitable for low voltage and battery operated 
systems. 

This device consist of four 2 —input digital multiplexers with 
common select and strobe inputs. 

When the STROBE input is held “ H ” level, selection of data 
is inhibited and all the outputs become “ L ” level. 

The SELECT decoding determines whether the A or B inputs 
get routed to their corresponding Y outputs. 

An input protection circuit ensures that 0 to 7V can be 
applied to the input pins without regard to the supply voltage. 
This device can be used to interface 5V to 3V systems and 
two supply systems such as battery back up. This circuit 
prevents device destruction due to mismatched supply and 
input voltages. 

FEATURES; 

•High Speed. tpd = 5.1ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation. Icc = 4/uA(Max.) atTa = 25'’C 

• Input Voltage Level. Vm = 0.8V(Max.) at Vcc = 3V 

V|H = 2.0V(Min.) at Vcc = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays-- tpLH —tpHi 

• Low Noise. Vqlp'^O-SV (Max.) 

• Pin and Function Compatible with 74HC157 


TRUTH TABLE 


INPUTS 

OUTPUTS 

ST 

SELECT 

A 

B 

H 

X 

X 

X 

L 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 


X : Don't Care 



1 

F(SOP16-P-300) 

FN(SOL16-P-150) 

Weight: 0.18g (TYP.) 

Weight: 0.13g(TYP.) 

1 

i 

FS(SSOP16 

-P-225B) 

Weight: 0.07g (TYP.) 


PIN ASSIGNMENT 


SELECT 1 [ 

—~1 

] 16 Vcc 

1A 2 [ 

— 

AS G 

>- 

]] 15 ^ 

IB 3 n 

— 

B A 

— 

] 14 4A 

lY 4 £ 

— 

Y B 

— 

2 13 4B 

2A 5 [; 

— 

A Y 

— 

3 12 4Y 

2B 6 [ 

— 

B A 

— 

2 11 3A 

2Y 7 [; 

— 

Y YB 

— 

2 10 3B 

GND 8 £ 


;] 9 3Y 


(TOP VIEW) 



iEC LOGIC SYMBOL 


ST- 


lA 

IB 

2A 

2B 

3A 

3B 

4A 

4B 


(15)^ 

EN 

(1) 


G1 

-> r" 



mmn 





iiiiiiiiiiiiii 




iiiii[iiiii^ 




HHI 




1Y 

2Y 

3Y 

4Y 
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TC74LVX157F/FN/FS 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

V,^ 

-0.5-7.0 

V 

DC Output Voltage 

Vqut 

-0.5~Vcc + 0.5 

V 

Input Diode Current 


-20 


Output Diode Current 

HQIIII 

±20 

mA 

DC Output Current 

ISSHII 

±25 

mA 

DC Vcc/Ground Current 

1 Ice i 

±50 

mA 

Power Dissipation 

■a 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

“C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V|N 

0-5.5 

V 

Output Voltage 

Vqut 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns / V 


ns / V 





































































TC74LVX157F/FN/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

Ta = -40-85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

■ 

- 

H 

■ 

V 

Low - Level 

Input Voltage 

V|L 


2.0 

3.0 

3.6 

H 

■ 

0.5 

0.8 

0.8 

■ 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

Vqh 

V,N = 

Vmor V|L 

Iqh = 50/^A 
loH = 50//A 
loH = -4mA 

2.0 

3.0 

3.0 

1.9 

2.9 
2.58 

2.0 

3.0 

■ 

1.9 

2.9 
2.48 

■ 

Low - Level 

Output Voltage 

Vql 

V| N = 

VmorViL 

Iql = 50//A 

Iql = 50//A 
loL = 4mA 

2.0 

3.0 

3.0 

■ 

0.0 

0.0 

0.1 

0.1 

0.36 

■ 

0.1 

0.1 

0.44 

Input Leakage Current 

myn 

V|fg = 5.5VorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

aA 

Quiescent Supply Current 

Icc 

V,N = VccorGND 

3.6 


- 

4.0 

- 

40.0 


AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 3ns) 




TEST CONDITION 

Ta = 25'’C 

Ta = -40~85*C 


PARAMETER 

SYMBOL 









UNIT 


Vcc(V) 

Cl(pF) 

MIN. 

TYP. 

wmm 

MIN. 








2.7 

15 

- 

6.6 

■HEM 

1.0 

Miaai 


Propagation Delay Time 

tpLH 


50 

- 

9.1 

■HBM 

1.0 



(A, B -Y) 

tpHL 


3.3±0.3 

15 

- 

5.1 

7.9 

1.0 





50 

— 

7.6 

11.4 

1.0 

MBm 





2.7 

15 

iimi 

8.9 

16.9 

1.0 

RtEM 


Propagation Delay Time 

tpLH 


50 


11.4 

20.4 

1.0 

KftH 


(SELECT-Y) 

tpHL 


3.3 ±0.3 

15 

- 

7.0 

jjB^M 

1.0 

13.0 

ns 



50 

— 

9.5 

■09 

1.0 

16.5 




m 

15 

— 

9.1 

17.6 

1.0 

20.5 


Propagation Delay Time 

tpLH 


50 

— 

11.6 

21.1 

1.0 

24.0 


(^-Y) 

tpHL 


3.3 ±0.3 

15 

- 

7.2 

11.5 

1.0 





50 

— 

9.7 

15.0 

1.0 

MBm 


Output to Output Skew 

'tosLH 

(Note 1) 

2.7 

50 

- 

- 

1.5 

- 

1.5 


fosHL 

3.3 ±0.3 

50 

- 

- 

1.5 

- 

1.5 


Input Capacitance 

C|N 

(Note 2) 

- 

4 

10 

- 

10 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

20 

- 

- 

- 


Note (1) Parameter guaranteed by design. tosUH = ItpLH m - tpiHn I, tosHi = ItpHi m - tpHLn I 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 

Icc (opr.) = CpD • Vcc • f IN + Icc / 4 { per bit) 

And the total Cpo when n pcs. of Gate operate can be gained by the following equation: 

Cpo(total) = 13 + 7 ' n 
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TC74LVX157F/FN/FS 


NOISE CHARACTERISTICS (Input t,=:t, = 3ns , Cl = 50pF) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Vcc (V) 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 


3.3 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 


INPUT EQUIVALENT CIRCUIT 


INPUT 





































TC74LVX174F/FN/FS 


HEX D-TYPE FLIP FLOP WITH CLEAR 


The TC74LVX174 is a high speed CMOS HEX D - FLIP 
FLOP fabricated with silicon gate C2MOS technology. 
Designed for use in 3.3 Volt systems, they achieve high speed 
operation while maintaining the CMOS low power dissipation. 
This device is suitable for low voltage and battery operated 
systems. 

Information signals applied to D inputs are transfered to the 
Q output on the positivegoing edge of the clock pulse. 

When the CLR input is held low, the Q output are in the 
low logic level independent of the other inputs. 

An input protection circuit ensures that 0 to 7V can be 
applied to the input pins without regard to the supply 
voltage. This device can be used to interface 5V to 3V 
systems and two supply systems such as battery back up. 
This circuit prevents device destruction due to mismatched 
supply and input voltages. 

FEATURES: 

• High Speed. Imax = 180MH2(typ.) 

at Vcc = 3.3V 

• Low Power Dissipation . Icc = 4/iA(Max.) atTa = 25°C 

• Input Voltage Level. V|l = 0.8V(Max.) at Vcc = 3V 

V|H = 2.0V(Min.) at Vcc = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays-- tpLH = tpHL 

• Pin and Function Compatible with 74HC174 



^ 1 n 

-vy- 

] 16 Vcc 

Q1 2 [ 


U 15 Q6 

Di 3 n 


2 14 D6 

D2 4 n 


2 13 D5 

Q2 5 [ 


2 12 Q5 

D3 6 C 


u 11 D4 

Q3 7 [ 


2 10 Q4 

GND 8 


] 9 CK 


(TOP VIEW) 































TC74LVX174F/FN/FS 


SYSTEM DIAGRAM 


D1 D2 03 04 05 06 


CK 



Q1 Q2 Q3 Q4 Q5 Q6 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

V,N 

-0.5~7.0 

V 

DC Output Voltage 

VouT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

msiii 

-20 

mA 

Output Diode Current 

nmsiii 

±20 

mA 

DC Output Current 

lour 

±25 

mA 

DC Vcc/Ground Current 


±50 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

WESM 

-65-150. 

°C 

Lead Temperature lOsec 

Tl 

300 

“C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V,N 

0-5.5 

V 

Output Voltage 

VouT 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

“C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 
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TC74LVX174F/FN/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

Ta = -40~85'’C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

B 

B 

1.5 

2.0 

2.4 

B 

V 

Low - Level 

Input Voltage 

ViL 


2.0 

3.0 

3.6 

- 

B 

0.5 

0.8 

0.8 

- 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

Vqh 

VlN = 

Vmor V|L 

Iqh - 50//A 

Iqh = ~ 50//A 
loH = -4mA 

2.0 

3.0 

3.0 

1.9 

2.9 
2.58 

2.0 

3.0 

B 

1.9 

2.9 
2.48 

H 

Low - Level 

Output Voltage 

Vql 

V,N = 

VmOrVii. 

lot = SOyrA 
lot = 50//A 
loL = 4mA 

2.0 

3.0 

3.0 

■ 

0.0 

0.0 

0.1 

0.1 

0.36 

E 

0.1 

0.1 

0.44 

Input Leakage Current 

HDH 

V|N = 5.5VorGND 

3.6 

- 

- 

±0.1 

- 

± 1.0 

aA 

Quiescent Supply Current 

■an 

V|N = VccorGND 

3.6 

- 

- 

4.0 

- 

40.0 


TIMING REQUIREMENTS (Input t, = tf = 3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25°C 

Ta = -40~85°C 

UNIT 


Vcc(V) 

LIMIT 

LIMIT 

Minimum Pulse Width 

■tw(L) 


2.7 

6.5 

7.5 


(CK) 

tW(H) 


3.3 ±0.3 

5.0 

5.0 


Minimum Pulse Width 



2.7 

6.5 

7.5 


(^) 

tW(L) 


3.3 ±0.3 

5.0 

5.0 



^■flBjl 


2.7 

7 5 

8.5 


Minimum Set-up Time 






ns 




3.3 ±0.3 

5.0 

6.0 


Minimum Hold Time 

th 


2.7 

0.0 

■H 





3.3 ±0.3 

0.0 



Minimum Removal Time 

■1 


2.7 


4.5 


(^) 



3.3±0.3 

■H 

3.0 
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TC74LVX174F/FH/FS 


AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 3ns) 


PARAMETER 

SYMBOL 

Propagation Delay Time 

tpLH 

(CK-Q) 

tpHL 

Propagation Delay Time 

tpLH 

(^-Q) 

tpHL 

Maximum 

Clock Frequency 

fMAX 

Output to Output Ske\Ar 

tosLH 

tosHL 

Input Capacitance 

C|N 

Power Dissipation Capacitance 

CpD 


TEST CONDITION 




MAX. 


14.5 


18.0 

9.3 


12.8 


15.0 


18.5 

9.7 


13.2 



1.5 


1.5 



MIN. 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

55 

40 

95 

55 


40~85°C 





Noted) Parameter guaranteed by design. Wh = ftpLHm-VHnI,tosHL = ItpHLm-tpHLnI 
Note (2) Parameter guaranteed by design. 

Note (3) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 

IccCopr.) = Cpo • Vcc • f IN + Ice /6 ( per F/F) 

And the total Cpo when n pcs. of F/F operate can be gained by the following equation: 

CpD (total) = 19 + 10 • n 
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TC74LVX174F/FN/FS 


NOISE CHARACTERISTICS (Input t, = tf = 3ns, Cl=50pF) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25‘’C 

UNIT 


Vcc (V) 

TYP. 

LIMIT 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 


3.3 

0.3 

0.5 

V 

Quiet Output 

Minimum Dynamic Vql 

VoLV 


3.3 

-0.3 

-0.5 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 



































TC74LV)(240F/FW/FS 

TC74LVX244F/FW/FS 


OCTAL BUS BUFFER 
TC74LVX240 INVERTED, 3-STATE OUTPUTS 
TC74LVX244 NON-INVERTED. 3-STATE OUTPUTS 


The TC74LVX240 and 244 are high speed CMOS OCTAL 
BUS BUFFERS fabricated using silicon gate C2MOS 
technology. 

Designed for use in 3.3 Volt systems, they achieve high speed 
operation while maintaining the CMOS low power dissipation. 
These devices are suitable for low voltage and battery 
operated systems. 

The TC74LVX240 is an inverting 3-state buffer while the 
TC74LVX244 is non-inverting. Both devices have two active- 
low output enables. 

These devices are designed to be used in such applications as 
3-state memory address drivers. 

An input protection circuit ensures that 0 to 7V can be 
applied to the input pins without regard to the supply 
voltage. These devices can be used to interface 5V to 3V 
systems and two supply systems such as battery back up. 
This circuit prevents device destruction due to mismatched 
supply and input voltages. 


FEATURES: 

• High Speed. 

• Low Power Dissipation 

• Input Voltage Level. 


.tpd = 4.7ns(typ.) at Vcc = 3.3V 

. lcc = 4/^A(Max.) at Ta = 25°C 

. ViL = 0.8V(Max.) at Vcc = 3V 

V|H = 2.0V{Min.) at Vcc = 3V 
Power Down Protection is provided on all inputs. 

Balanced-Propagation Delays— tpLH—tpHU 

Low Noise. Vqlp = 0.8V (Max.) 

Pin and Function Compatible with 74HC240/244 



INPUTS 

OUTPUTS 

G 

An 

Yn(244) 

■HOaiMi 

L 

L 

L 

H 

L 

H 

H 

L 

H 

X 

Z 

z 


X : Don't Care 
Z : High Impedance 


PIN ASSIGNMENT 
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TC74LVX240F/FW/FS 

TC74LVX244F/FW/FS 


lEC LOGIC SYMBOL 


TC74LVX240 


TC74LVX244 


1G 

lAl 

1A2 

1A3 

1A4 

2G 

2A1 

2A2 

2A3 

2A4 


( 1 ) 


( 2 ) 

W 

W 

w 


EN 


(18) 

TT5) 

TT^ 


(19)^ 

EN 

Li H 

k (9) 

(11) 

> V 

Tiir 

^ (7) 


(IS) 

^ (^) 


(17) 




1Y1 

^V2 

ip 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


1G 

1A1 

1A2 

1A3 

1A4 

2G 

2A1 

2A2 

2A3 

2A4 


. 

EN 

L| 1-1 

(18) 

(2) 

> 7 

(4) 

TK1— 



(14) 

(8) 


(12) 



(19)^ 

EN 

L| r 

(9) 

(11) 

> V 

(IS) 

(/) 


(15) 

(5) 

(17) 


(3) 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

~0.5~7.0 

V 

DC Input Voltage 

V,M 

-0.5~7.0 

V 

DC Output Voltage 

Vqut 

-0.5~Vcc + 0.5 

V 

Input Diode Current 


-20 

mA 

Output Diode Current 

— 

±20 

mA 

DC Output Current 

loUT 

±25 

mA 

DC Vcc/Ground Current 

■■ 

±75 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150, 

"C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V,^ 

0-5.5 

V 

Output Voltage 

VoUT 

0—Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

input Rise and Fall Time 

dt/dv 

0-100 

ns/V 


201 

































































TC741VX240F/FW/FS 

TC741VX244F/FW/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25®C 

ra = -40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,H 


2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

■ 

■ 

1.5 

2.0 

2.4 

■ 

V 

Low - Level 

Input Voltage 

V,L 


2.0 

3.0 

3.6 

E 


0.5 

0.8 

0.8 

■ 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

Vqh 

V|N = 

VmOrViL 

Iqh = 50//A 

Iqh = “ 50/^A 
loH = “4mA 

■ 

1.9 

2.9 
2.58 

2.0 

3.0 

■ 

1.9 

2.9 
2.48 

E 

Low-Level 

Output Voltage 

Vql 

V,N = 

ViHorViL 

Iql = 50//A 

Iql = SOywA 
loL = 4mA 

2.0 

3.0 

3.0 

■ 

0.0 

0.0 

0.1 

0.1 

0.36 

■ 

0.1 

0.1 

0.44 

3 - State Output 

Off-State Current 

Iqz 

V|N = V|HorV|L 

Vqut “ ^cc GND 

3.6 

■ 

■ 

±0.25 

B 

±2.5 

/«A 

Input Leakage Current 


V|N = 5.5VorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 


ViN = VccorGND 

Jij 

- 

_ 

4.0 


40.0 


AC ELECTRICAL CHARACTERISTICS (Input t, = t< = 3nsj 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25’C 

Ta = -40~85°C 

UNIT 


Vcc(V) 



TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(TC74LVX240) 

■tpLH 

fpHL 


2.7 

15 

50 

— 

5.7 

8.2 

10.1 

13.6 

1.0 

1.0 

m 

ns 

3.3±0.3 

15 

50 

_ 

4.3 

6.8 

6.2 

9.7 

1.0 

1.0 

7.5 

11.0 

Propagation Delay Time 
(TC74LVX244) 

tpLH 

fpHL 


2.7 

15 

50 

— 

6.1 

8.6 

11.4 

14.9 

1.0 

1.0 

13.5 

17.0 

3.3±0.3 

15 

50 

_ 

m 

7.1 

10.6 

H 

8.5 

12.0 

Output Enable Time 

tpZL 

tpZH 

RL = 1kn 

2.7 

15 

50 

H 

7.1 

9.6 

m 

1.0 

1.0 

16.5 

20.0 

3.3 ±0.3 

15 

50 

— 

5.5 

8.0 

m 

1.0 

1.0 


Output Disable Time 

tpLZ 

tpHZ 

Rl= ikn 

2.7 


- 

11.6 

16.0 

1.0 

19.0 

3.3 ±0.3 

50 

- 

9.7 

11.4 

1.0 

13.0 

Output to Output Skew 

^OsLH 

tosHL 

(Note 1) 

2.7 

50 

- 

- 

1.5 

- 

1.5 

3.3 ±0.3 

50 

- 

- 

1.5 

- 

1.5 
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TC74LVXZ40F/FW/FS 

TC74LVX244F/FW/FS 


AC ELECTRICAL CHARACTERISTICS (Input tr = t, = 3ns) Continue 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25°C 

Ta = -40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Input Capacitance 

C|N 

(Note 2) 

- 

4 

10 

- 

10 

pF 

Output Capacitance 

COUT 


- 

6 

- 

- 

- 

Power Dissipation Capacitance 
(Note 3) 

CpD 

TC74LVX240 

- 

17 

- 

- 

- 

TC74LVX244 

- 

19 

- 

- 

- 


Note (1) Parameter guaranteed by design. tosLH = ItpiH m - tpUHn i, tpsHi = ItpHi m - tpHin 1 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 
lcc(opr.) = C PD • Vcc ■ f IN + kc/8 ( per bit) 


NOISE CHARACTERISTICS (Input tr = tf = 3ns , Cl = 50pF) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25°C 

UNIT 


Vcc(V) 

TYP. 

LIMIT 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 


3.3 

0.5 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.5 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 


INPUT EQUIVALENT CIRCUIT 
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TC74LVX245F/FW/FS 


OCTAL BUS TRANSCEIVER 


The TC74LVX245 is a high speed CMOS OCTAL BUS 
TRANSCEIVER fabricated using silicon gate C2MOS 
technology. 

Designed for use in 3.3 Volt systems, they achieve high speed 
operation while maintaining the CMOS low power dissipation. 
These devices are suitable for low voltage and battery 
operated systems. 

It is intended for two-way asynchronous communication 
between data busses. The direction of data transmission is 
determined by the level of the DIR input. 

The enable input (G) can be used to disable the device so 
that the busses are effectively isolated. 

All inputs are equipped with protection circuits against static 
discharge. 


FEATURES: 

• High Speed.tpd = 4.7ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation. Icc = 4yMA(Max.) atTa = 25°C 

• Input Voltage Level.ViL = 0.8V(Max.) at Vcc = 3V 

V|H = 2.0V(Min.) at Vcc = 3V 

• Power Down Protection is provided on all inputs. 

« Balanced Propagation Delays-- tpLH —tpHL 

• Low Noise. Volp = 0.8V (Max.) 

• Pin and Function Compatible with 74HC245 


lEC LOGIC SYMBOL 




B2 

B3 

■ « B4 

^ 4 ) 33 

—33 
—^ 2 ) 3 ^ 

B8 




F(SOP20-P-300) FW(SOL20-P-300) 
Weight: 0.22g (TYP.) Weitht: 0.46g (TYP.) 


FS{SSOP20-P-225A) 
Weight: 0.09g (TYP.) 


APPLICATION NOTES 


1) Do not apply a signal to any bus 
terminal when it is in the output 
mode. Damage may result. 

2) All floating ( high impedance ) 
bus terminals must have their 
input levels fixed by means of 
pull up or pull down resistors. 

3) A parasitic diode is formed 
between the bus and Vcc 
terminals. Therefore bus terminal 
can not be used to interface 5V 
to 3V systems directly. 


PIN ASSIGNMENT 




20 

Vcc 

19 

G 

18 

B1 

17 

B2 

16 

B3 

15 

B4 

14 

CD 

13 

B6 

12 

B7 

11 

B8 
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TC74LVX245F/FW/FS 


TRUTH TABLE 


INPUTS 

OUTPUTS 

FUNCTION 

G 

DIR 

A-BUS 

B-BUS 

L 

L 

A = B 

OUTPUT 

INPUT 

L 

H 

B=A 

INPUT 

OUTPUT 

H 

X 

Z 

High Impedance 


X ; Don't Care 
Z : High Impedance 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage (DIR, G) 

V|N 

-0.5~7.0 

V 

DC Bus 1 /O Voltage 

V|/o 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

— 

-20 

mA 

Output Diode Current 

— 

±20 

mA 

DC Output Current 

loUT 

±25 


DC Vcc/Ground Current 

HQI 

±75 


Power Dissipation 

Pd 

180 


Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage (DIR, G) 


0-5.5 

V 

Bus 1 /O Voltage 

V|/o 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 


0-100 

ns/V 
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TC74LVX245F/FW/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25®C 

Ta = -40-85'’C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

VlH 


2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

B 

B 

1.5 

2.0 

2.4 

- 

V 

Low - Level 

Input Voltage 

V,L 


2.0 

3.0 

3.6 

- 

- 

0.5 

0.8 

0.8 

- 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

Vqh 

V,N = 

ViHorViL 

Iqh = “ 50/.«A 

Iqh = ~ 50//A 
loH = — 4mA 

Wil 

1.9 

2.9 
2.58 

2.0 

3.0 

B 

1.9 

2.9 
2.48 

- 

Low-Level 

Output Voltage 

Vql 

V|N = 

VmOrViL 

loL = 50//A 
loL = 50;t/A 
lot = 4mA 

2.0 

3.0 

3.0 

- 

0.0 

0.0 

0.1 

0.1 

0.36 

- 

0.1 

0.1 

0.44 

3-State Output 

Off-State Current 

Iqz 

V|N = V|H or V|L 

Vqut = Vcc or GND 

3.6 

B 

B 

±0.25 

- 

±2.5 

aA 

Input Leakage Current 

myiii 

V|N = 5.5VorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc 

V|N = VccorGND 


- 

- 

4.0 

- 

40.0 


AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 3ns) 


PARAMETER 


TEST CONDITION 

Ta = 25“C 

Ta = -40~85“C 


SYMBOL 









UNIT 


Vcc(V) 

QCpF) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 







2.7 

15 

— 

6.1 

nnn 

1.0 

iia 


Propagation Delay Time 

tpLH 


50 

— 

8.6 

BB 

1.0 

BB 


tpHL 


3.3 ±0.3 

15 

- 

bh 

■b 

1.0 

8.0 




50 

— 

■B9 

MESM 

1.0 

11.5 





a 

. 15 

- 

9.0 

16.9 

1.0 



Output Enable Time 

tpZL 

Rl= ikn 

50 

— 

11.5 

20.4 

1.0 

BB 

ns 



15 


7.1 


1.0 

13.0 


tpZH 

3.3 ±0.3 

— 




50 

“ 

9.6 

■BB 

1.0 

16.5 


Output Disable Time 

tpLZ 

Rl= ikn 

2.7 

50 

- 

11.5 

18.0 

1.0 

21.0 


3.3 ±0.3 

50 


9.6 

12.8 


14.5 


tpHZ 

— 

1.0 


Output to Output Skew 

tosLH 

(Note 1) 

_ 

2.7 

50 

- 

- 

1.5 

- 

1.5 


tosHL 

3.3 ±0.3 

50 

— 

— 

1.5 

— 

1.5 


Input Capacitance 

C|N 

DIR, G (Note 2) 

- 

4 

10 

- 

10 


Bus Input Capacitance 

C|/0 

An, Bn 

, - 

8 

- 

- 

- 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

21 

- 

- 

- 



Noted) Parameter guaranteed by design. Wh = ItpLHm-tpLHnI, to 5 HL = ItpHum-tpHinI 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 

IccCopr.) = C pD • Vcc ■ f IN + Ice / 8 ( per bit) 
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TC74LVX245F/FW/FS 


NOISE CHARACTERISTICS (Input tr = tf = 3ns , Q^SOpF) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25‘’C 

UNIT 


Vcc(V) 

TYP. 

LIMIT 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 


3.3 

0.5 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

^OLV 


3.3 

-0.5 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

ViLD 


3.3 

- 

0.8 

V 


INPUT EQUIVALENT CIRCUIT (DIR, G) BUS TERMINAL EQUIVALENT CIRCUIT (An, Bn) 
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TC74LVX273F/FW/FS 


OCTAL D-TYPE FLIP FLOP WITH CLEAR 


The TC74LVX273 is a high speed CMOS OCTAL D - FLIP 
FLOP fabricated with silicon gate C2MOS technology. 
Designed for use in 3.3 Volt systems, they achieve high speed 
operation while maintaining the CMOS low power dissipation. 
This device is suitable for low voltage and battery operated 
systems. 

Information signals applied to D inputs are transferred to the 
Q outputs on the positive going edge of the clock pulse. 

When the CLR input is held low, the Q outputs are in the 
low logic level independent of the other inputs. 

An input protection circuit ensures that 0 to 7V can be 
applied to the input pins without regard to the supply 
voltage. This device can be used to interface 5V to 3V 
systems and two supply systems such as battery back up. 
This circuit prevents device destruction due to mismatched 
supply and input voltages. 

FEATURES: 

• High Speed. Imax = 150MHz(typ.) 

at Vcc = 3.3V 

• Low Power Dissipation. Icc = VA(Max.) at Ta = 25°C 

• Input Voltage Level. V|l = 0.8V(Max.) at Vcc = 3V 

ViH = 2.0V(Min.) at Vcc = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays-- tpLH==tpHL 

• Low Noise. Vqlp = 0.8V(Max.) 

• Pin and Function Compatible with 74HC273 



TRUTH TABLE 
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TC74LVX273F/FW/FS 


SYSTEM DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

V|N 

-0.5~7.0 

V 

DC Output Voltage 

VoUT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

■■ 

-20 

mA 

Output Diode Current 

SB 

±20 

mA 

DC Output Current 


±25 

mA 

DC Vcc/Ground Current 

■Bi 

±75 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

Tu 

300 

“C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0~3.6 

V 

Input Voltage 

V|N 

0-5.5 

V 

Output Voltage 

Vqut 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

'C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 
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TC74LVX273F/FW/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

ra = -40-85‘’C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,H 


2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

H 

B 

1.5 

2.0 

2.4 

B 

V 

Low - Level 

Input Voltage 

V|L 


2.0 

3.0 

3.6 

H 

- 

0.5 

0.8 

0.8 

_ 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

Vqh 

V,N = 

ViHor V|L 

Iqh = 50/iA 

loH = ” 50/^A 
loH = -4mA 

2.0 

3.0 

3.0 

1.9 

2.9 
2.58 

|g| 

B 

1.9 

2.9 
2.48 

— 

Low - Level 

Output Voltage 

Vql 

V,N = 

ViHor V,L 

Iql = 50/<A 
loL = 50/^A 

Iql = 4mA 

m 

■ 

0.0 

0.0 

0.1 

0.1 

0.36 

B 

0.1 

0.1 

0.44 

Input Leakage Current 


V|N = 5.5VorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

//A 

Quiescent Supply Current 

Icc 

ViN = VccorGND 

3.6 

- 

- 

4.0 

- 

40.0 


TIMING REQUIREMENTS (Input t, = tf = 3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25°C 

Ta = -40~85°C 

UNIT 


Vcc(V) 

LIMIT 

LIMIT 

Minimum Pulse Width 

'tW(L) 


2.7 

8.0 

9.5 


(CK) 

tW(H) 


3.3 ±0.3 

5.5 

6.5 


Minimum Pulse Width 



2.7 

7.5 

8.5 


(^) 

W (L) 


3.3 ±0.3 

5.0 

6.0 


Minimum Set-up Time 



2.7 

8.0 

9.5 

ns 




3.3 ±0.3 

5.5 

6.5 


Minimum Hold Time 

th 


2.7 

1.0 

1.0 





3.3 ±0.3 

1.0 

1.0 


Minimum Removal Time 



2.7 

4.0 

4.0 


(Ol) 



3.3 ±0.3 

2.5 

2.5 
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TC74LVX273F/FW/FS 


AC ELECTRICAL CHARACTERISTICS (Input tf = t, = 3ns) 


1 

PARAMETER 

SYMBOL 

Propagation Delay Time 

tpLH 

(CK-Q) 

tpHL 

Propagation Delay Time 

tpHL 

(^-Q) 

Maximum 

Clock Frequency 

fMAX 

Output to Output Skew 

tosLH 

^osHL 

Input Capacitance 

Qn 

Power Dissipation Capacitance 

CpD 


TEST CONDITION _ Ta = 25°C 

I Vcc{V) I Cl(pF) min. 1 TYP. 1 MAX. 



(Note 2) _-_ A__ _ 

(Note 3) - 31 - 


Ta = -40~85“C 





Noted) Parameter guaranteed by design. Wh = itpLHm-tpi.Hnl ,^oshl = ItpHim-tpHin I 
Note (2) Parameter guaranteed by design. 

Note (3) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 
lcc(op>'-) = CpD • Vcc • f IN + lcc/8 (per F/F) 

And the total Cpo when n pcs. of F/F operate can be gained by the following equation: 

CpD (total) = 22 + 9 • n 














































































TC74LVX273F/FW/FS 


NOISE CHARACTERISTICS (Input t, = tf = 3ns, Cl = 50pF) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25'’C 

UNIT 


Vcc{V) 

TYP. 

LIMIT 

Quiet Output 

Maximum Dynamic Vol 

VoLP 


3.3 

0.5 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.5 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 



2 



































TC74LVX373F/FW/FS 


OCTAL D-TYPE LATCH WITH 3 - STATE OUTPUT 


The TC74LVX373 is a high speed CMOS OCTAL LATCH 
with 3 —STATE OUTPUT fabricated with silicon gate C2MOS 
technology. 

Designed for use in 3.3 Volt systems, they achieve high speed 
operation while maintaining the CMOS low power dissipation. 
This device is suitable for low voltage and battery operated 
systems. 

This 8 —bit D —type latch is controlled by a latch enable 
input (LE) and a output enable input (OE). 

When the OE input is high, the eight outputs are in a high 
impedance state. 

An input protection circuit ensures that 0 to 7V can be 
applied to the input pins without regard to the supply 
voltage. This device can be used to interface 5V to 3V 
systems and two supply systems such as battery back up. 
This circuit prevents device destruction due to mismatched 
supply and input voltages. 

FEATURES: 

• High Speed. tpd = 5.8ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation. Icc'='4//A(Max.) at Ta = 25°C 

• Input Voltage Level--. ViL = 0.8V(Max.) at Vcc = 3V 

V|H = 2.0V(Min.) at Vcc = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays-- tpLH==tpHL 

• Low Noise. Vqlp = 0.8V(Max.) 

• Pin and Function Compatible with 74HC373 



OE 1 [ 


]20 Vcc 

QO 2 C 


] 19 Q7 

DO 3 E 


] 18 D7 

D1 4 [ 


n 17 D6 

Q1 5 C 


] 16 Q6 

Q2 6 1 


: 15 Q5 

D2 7 i; 


] 14 D5 

D3 SC 


3 13 D4 

Q3 9 [ 


] 12 Q4 

GND 10 C 


3 11 LE 

(TOP VIEW) 
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TC74LVX373F/FW/FS 


SYSTEM DIAGRAM 


DO D1 D2 D3 D4 D5 D6 D7 



QO Q1 Q2 Q3 Q4 Q5 Q6 Q7 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7.0 

V 

DC Input Voltage 

V,N 

-0.5~7.0 

V 

DC Output Voltage 

VouT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

fjBBM 

-20 

mA 

Output Diode Current 

IBBI 

±20 

mA 

DC Output Current 

loUT 

±25 

mA 

DC Vcc/Ground Current 

1^1 

±75 

mA 

Power Dissipation 

Po 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 


300 

"C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V,N 

0-5.5 

V 

Output Voltage 

VoUT 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

InputRiseand Fall Time 

dt/dv 

0-100 

ns/V 
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TC74LVX373F/FW/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

ra=:-40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

B 

B 

1.5 

2.0 

2.4 

■ 

V 

Low - Level 

Input Voltage 

V,L 


2.0 

3.0 

3.6 

■ 

B 

0.5 

0.8 

0.8 

■ 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

VoH 

V|N = 

Vmor V|L 

Iqh = SO/xA 
loH = ~ 50/zA 
loH = -4mA 

2.0 

3.0 

3.0 

1.9 

2.9 
2.58 

2.0 

3.0 

B 

1.9 

2.9 
2.48 

B 

Low - Level 

Output Voltage 

VoL 

V,N = 

Vmor V|L 

loL = 50/rA 

Iol = 50>uA 
loi. = 4mA 

2.0 

3.0 

3.0 

■ 

0.0 

0.0 

0.1 

0.1 

0.36 

B 

0.1 

0.1 

0.44 

3 - State Output 

Off-State Current 

Iqz 

V|N = V|HorV|L 
^ouT “ ^cc GND 

3.6 

■ 

■ 

±0.25 

■ 

±2.5 

aA 

Input Leakage Current 

— 

V,|sj = 5.5VorGND 

3.6 

- 

- 

±0.1 


± 1.0 

Quiescent Supply Current 

Icc 

^iN “ ^cc GND 

3.6 

- 

- 

4.0 

- 

40.0 


TIMING REQUIREMENTS (Input t, = tf = 3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25'C 

Ta = -40~85“C 

UNIT 


Vcc(V) 

LIMIT 

LIMIT 

Minimum Pulse Width 



2.7 

6.5 

7.5 


(LE) 

(H) 


3.3 ±0.3 

5.0 

5.0 


Minimum Set-up Time 

ts 


2.7 

6.0 

6.0 

ns 




3.3 ±0.3 

4.0 

4.0 


Minimum Hold Time 

th 


2.7 

1.0 

1.0 





3.3 ±0.3 

1.0 

1.0 
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TC74LVX373F/FW/FS 


AC ELECTRICAL CHARACTERISTICS (Input t, = tf = 3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25'’C 

Ta = -40~85°C 

UNIT 




MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(LE-Q) 

tpLH 

tpHL 


a 

15 

50 

— 

7.5 

10.0 

14.5 

18.0 

1.0 

1.0 

17.5 

21.0 

ns 

3.3 ±0.3 

15 

50 

— 

5.8 

8.3 

9.3 

12.8 

1.0 

1.0 

BKI 

BEB 

Propagation Delay Time 
(D-Q) 

tpLH 

tpHL 


B 

15 

50 

B 

Bil 

15.0 

18.5 

1.0 

1.0 

18.5 

22.0 

3.3 ±0.3 

15 

50 

— 

6.0 

8.5 

9.7 

13.2 

1.0 

1.0 

11.5 

15.0 

Output Enable Time 

tpZL 

tpZH 

Rl= ikn 

B 

15 

50 

_ 

B 

15.0 

18.5 

1.0 

1.0 

18.5 

22.0 

3.310.3 

15 

50 


6.0 

8.5 

9.7 

13.2 

1.0 

1.0 

11.5 

15.0 

Output Disable Time 

tpLZ 

tpHZ 

Rl= IkO 

2.7 

50 

- 

9.8 

18.0 

1.0 

21.0 

3.310.3 

50 

- 

8.2 

12.8 

1.0 

14.5 

Output to Output Skew 

tosLH 

tosHL 

(Note 1) 

2.7 

50 

— 

— 

1.5 

— 

1.5 

3.310.3 

50 

- 

- 

1.5 

- 

1.5 

Input Capacitance 

C|N 

(Note 2) 

- 

4 

10 

- 

10 

pF 

Output Capacitance 

COUT 


- 

6 

- 

- 

- 

Power Dissipation Capacitance 

CpD 

(Note 3) 

- 

27 

- 

- 

- 


Note (1) Parameter guaranteed by design. tosiH = ItpiH m - tpLHn I, tosHi = ItpHL m - tpHin I 
Note (2) Parameter guaranteed by design. 

Note (3) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation : 
lcc(oP'’-) = C po • Vcc • f IN + Icc/S ( per Latch) 

And the total Cpo when n pcs. of Latch operate can be gained by the following equation: 

CpQ (total) = 14 + 13 • n 
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TC74LVX373F/FW/FS 


NOISE CHARACTERISTICS (Input tr = tf = 3ns , C,. = 50pF) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25°C 

UNIT 


Vcc (V) 

TYP. 

LIMIT 

Quiet Output 

Maximum Dynamic Vqi. 

Vqlp 


3.3 

0.5 

0.8 

V 

Quiet Output 

Minimum Dynamic Vql 

Vqlv 


3.3 

-0.5 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V|HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 































TC74LVX374F/FW/FS 


OCTAL D-TYPE FLIP FLOP WITH 3 - STATE OUTPUT 


The TC74LVX374 is a high speed CMOS OCTAL D - FLIP 
FLOP fabricated with silicon gate C2MOS technology. 
Designed for use in 3.3 Volt systems, they achieve high speed 
operation while maintaining the CMOS low power dissipation. 
This device is suitable for low voltage and battery operated 
systems. 

This 8 - bit D - type flip - flop is controlled by a clock input 
(CK) and a output enable input (OE). 

When the OE input is high, the eight outputs are in a high 
impedance state. 

An input protection circuit ensures that 0 to 7V can be 
applied to the input pins without regard to the supply 
voltage. This device can be used to interface 5V to 3V 
systems and two supply systems such as battery back up. 
This circuit prevents device destruction due to mismatched 
supply and input voltages. 


FEATURES: 

• High Speed 


High Speed. Imax = 160MHz(typ.) 

at Vcc = 3.3V 

Low Power Dissipation. Icc = 4//A(Max.) at Ta = 25°C 

Input Voltage Level. V|l = 0.8V(Max.) at Vcc = 3V 

V|H=2.0V(Min.) at Vcc = 3V 
Power Down Protection is provided on all inputs. 

Balanced Propagation Delays-- tpLH —tpHL 

Low Noise. Vqlp = 0.8V(Max.) 

Pin and Function Compatible with 74HC374 


TRUTH TABLE 




F(SOP20-P-300) FW(SOL20-P-300) 
Weight: 0.22g (TYP.) Weitht: 0.46g (TYP.) 


FS(SSOP20-P-225A) 
Weight: 0.09g (TYP.) 



PIN ASSIGNMENT 


OE 1 [ 


] 20 Vcc 

QO 2 [ 


] 19 Q7 

DO 3 [ 


: 18 D7 

D1 Al 


] 17 D6 

Q1 5 C 


] 16 Q6 

Q2 6 C 


3 15 Q5 

D2 7 C 


3 14 D5 

D3 8 C 


3 13 D4 

Q3 9 [ 


3 12 Q4 

GND 10 C 


3 11 CK 

( 

TOP view; 

1 



lEC LOGIC SYMBOL 
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TC74LVX374F/FW/FS 


SYSTEM DIAGRAM 


DO D1 D2 D3 D4 D5 D6 D7 



QO Q1 Q2 Q3 Q4 Q5 Q6 Q7 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC input Voltage 

V|N 

-0.5-7.0 

V 

DC Output Voltage 

VquT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

Bni 

-20 

mA 

Output Diode Current 


±20 

mA 

DC Output Current 

lour 

±25 

mA 

DC Vcc/Ground Current 

Icc 

±75 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-3.6 

V 

Input Voltage 

V,N 

0-5.5 

V 

Output Voltage 

Vqut 

0-Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

dt / dv 

0-100 

ns/V 
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TC74LVX374F/FW/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25'’C 

Ta = -40-85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,H 


2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

■ 

B 

1.5 

2.0 

2.4 

B 

V 

Low - Level 

Input Voltage 

V,L 


2.0 

3.0 

3.6 

■ 

- 

0.5 

0.8 

0.8 

- 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 

Vqh 

V,N = 

ViHor V|L 

Iqh - 50//A 

Iqh = “ 50//A 
loH = -4mA 

2.0 

3.0 

3.0 

1.9 

2.9 
2.58 

B 

B 

1.9 

2.9 
2.48 

B 

Low - Level 

Output Voltage 

Vql 

V|N = 

VmorViL 

loL = 50//A 

Iql = 50//A 
loL = 4mA 

2.0 

3.0 

3.0 

■ 

0.0 

0.0 

0.1 

0.1 

0.36 

B 

0.1 

0.1 

0.44 


B 

V|N = V|H or V|L 
^ouT “ ^cc GND 

3.6 

- 

- 

±0.25 

B 

±2.5 

aA 

Input Leakage Current 


V|N = 5.5VorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc 

V|N = VccorGND 


- 

- 

4.0 

- 

40.0 


TIMING REQUIREMENTS (Input t, = tf = 3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25“C 

Ta = -40-85°C 

UNIT 


Vcc(V) 

LIMIT 

LIMIT 

Minimum Pulse Width 

tw(L) 


2.7 

7.5 

8.0 


(CK) 

tw(H) 


3.3 ±0.3 

5.0 

5.5 


Minimum Set-up Time 

B 


2.7 

6.5 

6.5 

ns 




3.3±0.3 

4.5 

4.5 


Minimum Hold Time 

th 


2.7 







3.3 ±0.3 

■BbI 

■BbI 
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TC74LVX374F/FW/FS 


AC ELECTRICAL CHARACTERISTICS {Input t, = t, = 3ns ) 




TEST CONDITION 

Ta = 25“C 

Ta = -40~85°C 


PARAMETER 

SYMBOL 




. 







Vcc(V) 



TYP. 

MAX. 

MIN. 

MAX. 

■ 






2.7 

15 

IHH 

8.5 

16.3 

1.0 

19.5 


Propagation Delay Time 

^pLH 


50 


11.0 

19.8 

1.0 

23.0 


(CK-Q) 

tpHL 


3.3 ±0.3 

15 

mm 

6.7 

10.6 

1.0 

n 




50 


9.2 

14.1 

1.0 

wuam 





2.7 

15 

— 

7.6 

■Ea 

1.0 

17.5 

ns 

Output Enable Time 

■tpZL 

Rl = ikn 

50 

— 

10.1 

KB 

1.0 

21.0 





15 


5.9 

wim 

1.0 

11.0 


tpZH 

3.3 ±0.3 





50 


8.4 

■B 

1.0 

14.5 


Output Disable Time 

tpLZ 

Rl = ikn 

2.7 

50 

IBBI 

11.5 

18.5 

1.0 

22.0 


3.3 ±0.3 

50 


9.6 

13.2 

1.0 

15.0 


tpHZ 

— 





B 

15 

60 

115 

__ 

50 

— 


Maximum 

■flVlAX 


50 

45 

60 

- 

40 

- 

MHz 










Clock Frequency 


3.3±0.3 

15 

100 

160 

— 

85 

— 





50 

60 

95 

— 

55 

— 


Output to Output Skew 

tosLH 

(Note 1) 

2.7 

50 

- 

- 

1.5 

- 

1.5 

ns 

'tosHL 

3.3 ±0.3 

50 

— 

- 

1.5 

- 

1.5 

Input Capacitance 

ClN 

(Note 2) 

- 

4 

10 

- 

10 


Output Capacitance 

COUT 



6 

- 

- 

- 

PF 

Power Dissipation Capacitance 

CpD 

(Note 3) 


32 

- 

- 

- 



Note (1) Parameter guaranteed by design. tosLH = Itpm m - Vwn I, tosHi = ItpHL m - tpHm I 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation; 

Icciopi"-) = CpQ • Vcc ■ f IN + Icc/ 8 { per F/F) 

And the total Cpd when n pcs. of Flip Flop operate can be gained by the following equation: 
CpD (total) = 20 + 12 ■ n 
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TC74LVX374F/FW/FS 


NOISE CHARACTERISTICS (Input tr = t, = 3ns , Cl = 50pF) 



































TC74LVX573F/FW/FS 


OCTAL D-TYPE LATCH WITH 3 - STATE OUTPUT 


The TC74LVX573 is a high speed CMOS OCTAL LATCH 
with 3 —STATE OUTPUT fabricated with silicon gate C^MOS 
technology. 

Designed for use in 3.3 Volt systems, they achieve high speed 
operation while maintaining the CMOS low power dissipation. 
This device is suitable for low voltage and battery operated 
systems. 

This 8 —bit D —type latch is controlled by a latch enable 
input (LE) and a output enable input (OE). 

When the OE input is high, the eight outputs are in a high 
impedance state. 

An input protection circuit ensures that 0 to 7V can be 
applied to the input pins without regard to the supply 
voltage. This device can be used to interface 5V to 3V 
systems and two supply systems such as battery back up. 
This circuit prevents device destruction due to mismatched 
supply and input voltages. 

FEATURES: 

• High Speed . tpd = 6.4ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation. Icc = 4//A(Max.) atTa = 25‘’C 

• Input Voltage Level. ViL = 0.8V(Max.) at Vcc = 3V 

V|H = 2.0V(Min.) at Vcc = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays--- tpLH = tpHL 

• Low Noise. Vqlp = 0.8V(Max.) 

• Pin and Function Compatible with 74HC573 



OE 1 [ 


] 20 Vcc 

DO 2 [ 


] 19 QO 

D1 3 [ 


3 18 Q1 

D2 4 C 


: 17 Q2 

D3 5 C 


3 16 Q3 

D4 6 C 


3 15 Q4 

D5 7 [ 


3 14 Q5 

D6 8 C 


3 13 Q6 

D7 9 C 


3 12 Q7 

GND 10 C 


3 11 LE 

(TOP VIEW) 
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TC74VX573F/FW/FS 


SYSTEM DIAGRAM 




) 

D 1 

02 


04 

05 

06 

07 



3 


4 


5 


6 


7 


8 


9 



D 


■ D 


■ 0 


- D 


■ 0 


■ 0 

L 

■ 0 


■ 0 



1 


1 


“1 


1 


1 


1 


1 


1 


OE 


fY . tY rY l Y tY r? fY rY 


19| 18| 17| 16j 15| 14| 13| 12| 

QO Q1 Q2 Q3 Q4 Q5 Q6 Q7 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

V,N 

-0.5~7.0 

V 

DC Output Voltage 

VquT 

-0.5~Vcc + 0.5 

V 

Input Diode Current 

mmi 

-20 

mA 

Output Diode Current 

— 

±20 

mA 

DC Output Current 

lour 

±25 

mA 

DC Vcc/Ground Current 

mm 

±75 

mA 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 


-65-150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0~3.6 

V 

Input Voltage 

V|N 

0-5.5 

V 

Output Voltage 

VoUT 

0-Vcc 

V 

Operating Temperature 

Yopr 

-40-85 

°C 

Input Rise and Fall Time 

dt/dv 

0-100 

ns/V 
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TC74LVX573F/FW/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

(V) 

Ta = 25°C 

Ta = -40~85‘’C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V,H 


2.0 

3.0 

3.6 

1.5 

2.0 

2.4 

■ 

B 

1.5 

2.0 

2.4 

B 

V 

Low - Level 

Input Voltage 

VlL 

L___ 

2.0 

3.0 

3.6 

■ 

- 

0.5 

0.8 

0.8 

- 

0.5 

0.8 

0.8 

High - Level 

Output Voltage 


V,N = 

ViHor V|L 

Iqh — 50//A 

loH = 50//A 

loH = -4mA 

2.0 

3.0 

3.0 

1.9 

2.9 
2.58 

2.0 

3.0 

B 

1.9 

2.9 
2.48 

B 

Low - Level 

Output Voltage 


V,N = 

ViHor V|L 

_ 

Iql = 50//A 
lot = 50//A 

Iql = 4mA 

2.0 

3.0 

3.0 

■ 

0.0 

0.0 

0.1 

0.1 

0.36 

B 

0.1 

0.1 

0.44 

3-State Output 

Off-State Current 

Iqz 

ViN = V,HorV,L 
^ouT ~^cc GND 

3.6 

■ 

■ 

±0.25 

■ 

±2.5 

aA 

Input Leakage Current 


V|N = 5.5VorGND 

3.6 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

■ai 

ViN = VccorGND 

3.6 

- 

- 

4.0 

- 

40.0 


TIMING REQUIREMENTS (Input tr = tf = 3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25°C 

Ta = -40~85°C 

UNIT 


Vcc(V) 

LIMIT 

LIMIT 

Minimum Pulse Width 
(LE) 

tW(H) 


2.7 

3.3 ±0.3 

6.5 

5.0 

7.5 

5.0 

ns 

Minimum Set-up Time 

■ 


2.7 

3.3±0.3 

5.0 

3.5 

5.0 

3.5 

Minimum Hold Time 

th 


2.7 

3.3±0.3 

1.5 

1.5 

1.5 

1.5 
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TC74LVX573F/FW/FS 


AC ELECTRICAL CHARACTERISTICS (Input t, = tf = 3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25'’C 

Ta = -40~85''C 

UNIT 


Vcc(V) 

Cl(pF) 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(LE-Q) 

tpLH 

tpHL 


a 

15 

50 

— 

8.2 

10.7 

15.6 

19.1 

1.0 

1.0 

18.5 

22.0 

ns 

3.3 ±0.3 

15 

50 

— 

6.4 

8.9 

10.1 

13.6 

1.0 

1.0 

12.0 

15.5 

Propagation Delay Time 
(D-Q) 

■tpLH 

tpHL 


B 

15 

50 

_ 

B 

m 

1.0 

1.0 

17.5 

21.0 

3.3 ±0.3 

15 

50 

— 

5.9 

8.4 

9.3 

12.8 

1.0 

1.0 

11.0 

14.5 

Output Enable Time 

■tpZL 

■tpZH 

Rl = ikn 

B 

15 

50 

B 

7.8 

10.3 

15.0 

18.5 

1.0 

1.0 

18.5 

22.0 

3.3 ±0.3 

15 

50 

— 

6.1 

8.6 

9.7 

13.2 

1.0 

1.0 

B 

Output Disable Time 

tpLZ 

tpHZ 

RL = ika 

2.7 

50 

- 

12.1 

19.1 

1.0 

22.0 

3.3 ±0.3 

50 

— 

10.1 

13.6 

1.0 

15.5 

Output to Output Skew 

tosLH 

tosHL 

(Note 1) 

2.7 

50 

— 

— 

1.5 

- 

1.5 

3.3 ±0.3 

50 

- 

- 

1.5 

- 

1.5 

Input Capacitance 

C|N 

(Note 2) 

- 

4 

10 

- 

10 

PF 

Output Capacitance 

COUT 


- 

6 

- 

- 

- 

Power Dissipation Capacitance 

Cpo 

(Note 3) 

- 

29 

- 

- 

- 


Note (1) Parameter guaranteed by design. tosiH = IVh m - tpLHn I, tosHi = ItpHu m - tpHLn I 
Note (2) Parameter guaranteed by design. 

Note (3) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption. 

Average operating current can be obtained by the equation: 
lcc{opr.) = C pD • Vcc ■ ^ IN + kc/S { per Latch) 

And the total Cpo when n pcs. of Latch operate can be gained by the following equation: 

CpQ (total) = 21 + 8 * n 
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TC74LVX573F/FW/FS 


NOISE CHARACTERISTICS (Input tr = tf = 3ns , Q = 50pF) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 

25°C 

UNIT 


Vcc{V) 

TYP. 

LIMIT 

Quiet Output 

Maximum Dynamic Vql 

VoLP 


3.3 

0.5 

0.8 

V 

Quiet Output 

Minimum Dynamic Vqu 

VoLV 


3.3 

-0.5 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V,HD 


3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

V|LD 


3.3 

- 

0.8 

V 



































10. NEW PRODUCT INFORMATION (1) 

(DUAL SUPPLY OCTAL BUS TRANSCEIVER TC74LVX4245) 


































-TC74LVX4245FS 

(TENTATIVE) 

DUAL SUPPLY OCTAL BUS TRANSCEIVER 


The TC74LVX4245 is a dual supply , advanced high speed 
CMOS OCTAL BUS TRANSCEIVER fabricated with silicon 
gate CMOS technology. 

Designed for use as an interface between a 5V bus and a 
3.3V bus in mixed 5V / 3.3V supply systems’ it achieves high 
speed operation while maintaining the CMOS low power 
dissipation. 

It is intended for 2 way asynchronous communication 
between data busses . The direction of data transmission is 
determined by the level of the DIR input. 

The enable input (G) can be used to disable the device so 
that the busses are effectively isolated. 

The A - port interfaces with the 5V bus , the B - port with 
the 3.3V bus. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed.tpd = 6.0ns (typ.) 

at VccA = 5.0V/Vcc8 = 3.3V 

• Low Power Dissipation.iCC = 8/iA (max.) atTa = 25°C 

• Symmetrical Output Impedance 

.louTA = ± 24mA (min.) 

louTB = ± 12mA (min.) 
at VccA = 4.5V / VccB = 3.0V 

• Low Noise . Volp = 1-5V (max.) 




1) Do not apply a signal to any bus 
terminal when it is in the output 
mode. Damage may result. 

2) All floating ( high impedance ) 
bus terminals must have their 
input levels fixed by means of pull 
up or pull down resistors. 


PIN ASSIGNMENT 


VcCA 1 C 


H 24 VccB 

DIR 2 Z 


P 23 VccB 

Ai 3 n 


H 22 G 

A2 4 C 


1 21 B1 

A3 5 C 


3 20 B2 

A4 6 C 


1 19 B3 

AS 7 C 


1 18 B4 

A6 8 C 


3 17 B5 

A7 9 C 


3 16 B6 

A8 10 C 


3 15 B7 

GND 11 C 


3 14 B8 

GND 12 C 


3 13 GND 


(TOP VIEW) 
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TC74LVX4245FS 


TRUTH TABLE 



BLOCK DIAGRAM 
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TC74LVX4245FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

VccA 

-0.5~7.0 

V 

VccB 

-0.5~7.0 

DC Input Voltage 

V|N 

-0.5~Vcca + 0.5 

V 

DC Bus I/O Voltage 

V|/o A 

-0.5~Vcca + 0.5 

V 

V|/oB 

-0.5~Vccb + 0.5 

Input Diode Current 

IlK 

-20 

mA 

Output Diode Current 

l|/OK 

±50 

DC Output Current 

IqutA 

±50 

mA 

IoutB 

±50 

DC Vcc/Ground 

Current 

IcCA 

±200 

mA 

IccB 

± 100 

Power Dissipation 

Pd 

180 

mW 

Storage Temperature 

Tstg 

-65-150 

“C 

Lead Temperature (lOs) 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

VccA 

4.5~5.5 

V 

VccB 

2.7~3.6 

Input Voltage 

V|N 

0~VccA 

V 

Bus I/O Voltage 

Y|/o A 

0~VccA 

V 

< 

o 

CD 

0~VccB 

Operating Temperature 

—1 
o 

T3 

-40-85 

“C 

Input Rise and Fall Time 

dt/dV 

0~8 (VccA = 4.5-5.5V) 

ns/V 

0-8 (Vccb = 2.7-3;6V) 
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TC74LVX4Z45FS 


DC ELECTRICAL CHARACTERISTICS (Vcca) VccB = 2.7~3.6V 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcca 

(V) 

Ta = 25°C 

Ta = -40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V|H A 

DIR, G, An 

4.5 

5.5 

2.0 

■ 

B 

2.0 

B 

V 

Low - Level 

Input Voltage 

Vila 

DIR, G, An 

4.5 

5.5 

■ 

B 

0.8 

B 

0.8 

V 

High - Level 

Output Voltage 

Vqh A 

Vina - 
ViHAOr Vila 
V|nB = 

VihB or Vilb 

Iqh = 10O/zA 

loH = ~24mA 
Iqh = ■“ 50mA* 

4.5 

4.5 

5.5 

4.4 

3.86 

B 

B 

4.4 

3.76 

3.85 

— 

V 

Low - Level 

Output Voltage 

VqlA 

VinA = 

VihA or Vila 
VinB = 

V|hB orViLB 

Iql — 100 aA 
loL = 24mA 
loL = 50mA* 

4.5 

4.5 

5.5 

B 

0.0 

0.1 

0.36 

“ 

0.1 

0.44 

1.65 

V 

3-State Output 

Off-State Current 

lozA 

VinA - V|ha or V|la 

VinB = V|hb or V,lb 

Vi/oA = VccA or GND 

5.5 

■ 

B 

±0.5 

B 

±5.0 

aA 

Input Leakage Current 

IinA 

V|N(DlR,G) = VccAorGND 

5.5 


- 

±0.1 


±1.0 


Quiescent Supply 
Current 

IccA 

Vina = VccA or GND 

VinB = VccB or GND 

I 

5.5 

O 

o 

8.0 


80.0 

aA 

IcctA 

PER INPUT: Vina = 3.4V 

OTHER INPUT : Vcca or GND 

5.5 

- 

- 

2.3 

- 

2.5 

mA 


*:This specification indicates the capability of driving IbCl transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 

DC ELECTRICAL CHARACTERISTICS (Vccb) VccA = 4.5~5.5V 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vccb 

(V) 

Ta = 25°C 

Ta = -40~85“C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High - Level 

Input Voltage 

V|hB 

Bn 

2.7 

3.6 

2.0 

2.2 

— 

— 

2.0 

2.2 

— 

V 

Low - Level 

Input Voltage 

V,lB 

Bn 

2.7 

3.6 

“ 

■ 

0.8 

0.8 

— 

0.8 

0.8 

V 

High - Level 

Output Voltage 

Vqh B 

V|nA = 

VihA or Vila 

Iqh = 100 A A 

loH = — 8mA 

Iqh = 12mA 

3.0 

2.7 

3.0 

2.9 

2.26 

2.48 

3.0 

B 

2.9 

2.20 

2.40 

B 

V 

Low - Level 

Output Voltage 

VolB 

V|nA = 

VihA or V|la 

Iql “ 100 aA 
loL = 8mA 

Iql = 12mA 

3.0 

2.7 

3.0 

B 

0.0 

0.1 

0.31 

0.31 

B 

0.1 

0.40 

0.40 

3 - State Output 

Off-State Current 

lozB 

V|nA = V|ha or Vila 

V|/oB = VccBorGND 

3.6 

- 

- 

±0.5 

- 

±5.0 

aA 

Quiescent Supply 
Current 


VinA = VccA or GND 

VinB = VccB or GND 

3.6 

- 

B 

5.0 

iBI 

50.0 

m 

PER INPUT : V|nb = 3.0V 

OTHER INPUT : Vccb or GND 

3.6 

H 

B 

0.35 

B 

0.50 

mA 






































































































































TC74LVX4245FS 


AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 3ns, Cl = 50pF, RL = 500n, Vcca = 5.0 ± 0.5V ) 


PARAMETER 

SYMBOL 

_ 


BS 

Ta = 25“C 

Ta = -40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
( An Bn ) 

mm 

kb 

INPUT: An 
OUTPUT:Bn 
(DIR = "H") 

2.7 

3.3 ±0.3 

■ 

7.1 

6.5 

9.5 

8.6 

1.0 

1.0 

10.5 

9.5 

ns 

3-State Output Enable Time 
( G Bn ) 

tpZL 

tpZH 

2.7 

3.310.3 


9.5 

8.6 

12.5 

11.4 

1.0 

1.0 

B 

3-State Output Disable Time 
(G Bn) 

■tpLZ 

IpHZ 

2.7 

3.310.3 

■ 

5.3 

5.3 

9.1 

9.1 

1.0 

1.0 

10.0 

10.0 

Propagation Delay Time 
( Bn => An ) 


INPUT:Bn 

OUTPUT : An 
(DIR = "L") 

2.7 

3.310.3 

■ 

7.0 

6.4 

9.5 

8.6 

1.0 

1.0 

10.5 

9.5 

3-State Output Enable Time 

(G =^> An) 

tpZL 

■tpZH 

2.7 

3.310.3 

■ 

8.5 

7.7 

11.6 

10.5 

1.0 

1.0 

12.7 

11.5 

3-State Output Disable Time 
(G => An) 

■tpLZ 

tpHZ 

2.7 

3.310.3 

■ 

B 

6.8 

6.8 

1.0 

1.0 

7.5 

7.5 

Output to Output Skew 

toSLH 

■tOSHL 

(Note 1) 

2.7 

3.310.3 

■ 

B 

1.5 

1.5 

- 

1.5 

1.5 

Input Capacitance 


DIR,G 

3.310.3 

- 

5 

10 


10 

PF 

Bus Input Capacitance 

C|/0 

An,Bn 

3.310.3 

- 

13 

- 

- 

- 

Power Dissipation 

Capacitance 
(Note 2) 

CpoA 

A => B ( DIR = "H'') 

3.3 ±0.3 

- 

17 

- 

- 

- 

B =» A(DIR = "L") 

3.310.3 

- 

25 

- 

- 

- 

CpoB 

A=J>B(DIR = "H") 

3.310.3 

- 

4 

- 

- 

- 

B =» A(DIR = "L") 

3.310.3 

■ - 

4 

- 

- 

- 


Note 1 Parameter guaranteed by design. tosLH = ltpLHm~tpLHnl, tosHL=ltpHLm~‘tpHLnl 

Note 2 Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation ; 

lcc(opr.) = CpD ■ Vcc ■ 'fi N + Icc / 8 (per bit) 


235 













































































TC74LVX4245FS 


NOISE CHARACTERISTICS (Input tr = tf = 3ns, Cl = 50pF, RL = 500n) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = 25'’C 

UNIT 


Vcca{V) 

Vccb(V) 

TYP. 

LIMIT 

Quiet Output Maximum 
Dynamic Vol(A) 

Vqlp A 

INPUT;Bn 

OUTPUT;An 

{D1R="L") 

5.0 

3.3 

1.0 

1.5 

V 

Quiet Output Minimum 
Dynamic VqlCA) 

VqlvA 

5.0 

3.3 

-0.6 

-1.2 

V 

Quiet Output Maximum 
Dynamic Vol(B) 

VqlpB 

INPUT; An 

OUTPUT;Bn 
(DIR="H") 

5.0 

3.3 

0.8 

1.2 

V 

Quiet Output Minimum 
Dynamic Vou(B) 

VqlvB 

5.0 

3.3 

-0.5 

-0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

VihdA 

INPUT; An 

5.0 

3.3 

- 

20 

V 

Maximum Low Level 
Dynamic Input Voltage 

VildA 

INPUT; An 

5.0 

3.3 

- 

0.8 

V 

Minimum High Level 
Dynamic Input Voltage 

V|hdB 

INPUT;Bn 

5.0 

3.3 

- 

2.0 

V 

Maximum Low Level 
Dynamic Input Voltage 

VlLD 8 

INPUT:Bn 

5.0 

3.3 


0.8 

V 
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11. NEW PRODUCT INFORMATION (2) | 

(TC74LCX Series Product Guide) ■ 




















TC74LCX Series 


LOW VOLTAGE HIGH SPEED BUS DRIVER SERIES WITH 5V TOLERANT INPUTS AND 
OUTPUTS 

TC74LCX series has a propagation delay time of 4 ns. Operation is guaranteed between 2V and 
3.6V. The 24mA output drive current also makes it suitable for systems requiring higher driving 
capabilities. 

A great feature of this family is its ability to operate at pure 3V or at both 3V and 5V in the same 
design without sacrificing performance. In addition to this, a power down protected I/O structure 
makes it possible to apply the signal to any I/O terminal even in a power down mode. 


(1) FEATURES 

O Low Voltage Operation .... Vcc = 2.0~3.6V 

O High Speed Operation. tpd = 6.5 ns Max. ('240 Type) 

O Output Current. Iqh/Iql = ±24mA 

O Low Power Dissipation. Ice = lOpA Max. 

O Latch-up Performance. ±300mA 

O ESD Performance.±2000V {MIL-STD-883), ±200V (Machine Model) 

O Power Down Protection is provided all inputs and outputs. 

O Available in JEDEC SOP, EIAJ SOP and SSOP. 

O Pin and Function Compatible with the 74 series. (74AC/VHC/HC/F/ALS/LS etc.) 


Comparison of Logic Family Characteristics 


PARAMETER 

SYMBOL 

CMOS (3.3V Logic) 

CMOS (5.0V Logic) 





74LVX 

74AC 

74VHC 

74HC 

Propagation Delay Time 
('240 Type) 

tpd 

(Max.) 

6.5 


11 

8 

8.5 

23.0 

ns 

(A), (B), (C) 

Output Current 

■oh / Iol 
(Min.) 

± 24 

± 12 

± 4 

± 24 

± 8 

± 4 
(±6) 

mA 

(A), (C) 

Simultaneous Switching 
Noise ('240 Type) 



0.5 

0.3 

1.2 

0.7 

0.5 

V 

(B) 

Input Voltage 

V|H/V|L 

2.0 / 0.8 

3.15/ 1.35 

V 

(A), (C) 

Input Leakage Current 

Iih/ Iil 
(Max.) 

+ 1.0 

HA 

(C) 

Quiescent Supply 

Current 

^CC 

(Max.) 

10.0 

40.0 

40.0 

80.0 

40.0 

40.0 

pA 

(C) 

INPUT Power Down 
Protection 


Yes 

No 

Yes 

No 

Yes 

No 

— 

— 

OUTPUT Power Down 
Protection 


Yes 


No 

No 

No 

No 

— 

— 


Test Condition ; (A) Vcc = 3.0V (3.3V Logic), Vcc = 4.5V (5V Logic) 

(B) Cl = 50pF 

(C) Ta = -40~85°C 
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Guaranteed minimum drive current IqLIT (mA) 


(a) High Speed Logic Positioning 



Features of each series 

74LCX: * ±24mA drive Bus application 

* Highest operating speed 

* 5V Tolerant Inputs & Outputs 

74LVQ: * ±12mA drive Gates, Flip Flops, MSIs, Octals 

* Low noise, high speed operation 

74LVX: * ±4mA drive Gates, Flip Flops, MSIs, Octals 

* Lowest noise, high speed (Cl < 50pF) 

* Best cost effective solution for Low Voltage 
random logic application 

* 5V tolerant Inputs 




(b) I/O Equivalent Circuit & interfacing 


I/O Equivalent Circuit of each series 


LCX Series 



1--J 

GND 


LVQ Series 



LVX Series 
Vcc 



$ 

A 

1 


Input Protection Diodes 
Output Parasitic Diodes 


Applicable Voltage to I/O Terminals 


'—-— 

LCX 

LVQ 

LVX 

Input Voltage Range 
(Operation) 
(Power Down) 

0 ~ 5.5V 

0 ~ 5.5V 

0 ~ Vcc 

0* 

0 ~ 5.5V 

0 ~ 5.5V 

Output Voltage Range 
(Output Enable) 
(Output Disable) 
(Power Down) 

0 ~ Vcc 

0 ~ 5.5V 

0 ~ 5.5V 

0 ~ Vcc 

0 ~ Vcc 

0* 

0 ~ Vcc 

0 ~ Vcc 

0* 


(*No signal is allowed.) 


Interfacing Between 5V and 3V System 


5V -► 

3V 

3V -► 5V 

3V —► 5V 

f 5V ^ 

LVX 


HCT 

LVX4245 

l^LOGIC j 

LCX 

l^LOGIC J 

VHCT 

ACT 

LCX245 

























Propagation Delay Time tpLH, tpHL (ns) 


(2) TC74LCX Series TYPICAL ELECTRICAL CHARACTERISTICS 



Supply Voltage Vcc (V) Load Capacitance Cl (pF) 


Fig. 12-1 Propagation Delay Time Fig. 12-2 Propagation Delay Time 

vs. Supply Voltage (LCX245) vs. Load Capacitance (LCX245) 



-40 -20 0 20 40 60 80 


Temperature Ta (°C) 

Fig. 12-3 Propagation Delay Time 

vs. Temperature (LCX245) 
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Fig. 12-5 Input Equivalent Circuit 


Fig. 12-6 Input Characteristics 














3-State Output Off-State Current 



Fig. 12-7 Output Equivalent Circuit 



2 4 6 8 10 


Output Voltage Vqz (V) 

Fig. 12-8 Off-State (Output Disable) Output Characteristics 
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12. TC74LCX SERIES 

TECHNICAL DATA SHEETS 





































TYPE 

FUNCTION 

Pin 

Page 

TC74LCX 240F7FW/FS 

OCTAL BUS BUFFER (3-STATE/INV.) 

20 

251 

244F / FW / FS 

OCTAL BUS BUFFER (3-STATE) 

20 

256 

245F/FW/FS 

OCTAL BUS TRANSCEIVER (3-STATE) 

20 

261 

373F/FW/FS 

OCTAL D-TYPE LATCH (3-STATE) 

20 

266 

374F/FW/FS 

OCTAL D-TYPE FLIP-FLOP (3-STATE) 

20 

271 

TC74LCX 646FW 

OCTAL BUS TRANSCEIVER/REGISTER (3-STATE) 

24 

276 

652FW 

OCTAL BUS TRANSCEIVER/REGISTER (3-STATE) 

24 

285 
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TC74LCX240F/FW/FS 


LOW VOLTAGE OCTAL BUS BUFFER (INVERTED) 
WITH 5V TOLERANT INPUTS AND OUTPUTS 


The TC74LCX240 is a high parformance CMOS OCTAL BUS 
BUFFER. Designed for use in 3.3 Volt systems, it achieves 
high speed operation while maintaining the CMOS low power 
dissipation. 

The device is designed for low-voltage ( 3.3V ) Vcc 
applications, but it could be used to interface to 5V supply 
environment for both inputs and outputs. 

The 74LCX240 is an inverting 3 —state buffer having two 
active—low output enables. This device is designed to be used 
with 3 —state memory address drivers, etc. 

All inputs are equipped with protection circuits against static 
discharge. 

FEATURES: 

• Low Voltage Operation ; Vcc= 2.0~3.6V 

• High Speed Operation : tpd = 6.5ns(max.) at Vcc = 3.0 —3.6V 

• Output Current : IIqh! / Iql = 24mA(min.) at Vcc = 3.0V 

• Latch-up Performance : ± 300mA 

• ESD Performance ; + 2000V ( Human Body Model ) 

; ±200V ( Machine Model ) 

. Available in JEDEC SOP, EIAJ SOP and SSOP 

• Power Down Protection is provided on all inputs and 
outputs. 

• Pin and Function Compatible with the 74 series 
( 74ACA/HC/HC/F/ALS/LS etc. ) 240 type. 


lEC LOGIC SYMBOL 



(TENTATIVE) 




F(SOP20-P-300) FW(SOL20-P-300) 
Weight; 0.22g (TYP.) Weitht; 0.46g (TYP.) 


FS(SSOP20-P-225A) 
Weight :0.09g (TYP.) 



TRUTH TABLE 
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TC74LCX240F/FW/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

V,N 

-0.5~7.0 

V 

DC Output Voltage 

VoUT 

-0.5~7.0 (Off-State) 

— 0.5~Vcc + 0.5 (High or Low State)* 

V 

Input Diode Current 

IlK 

-50 

mA 

Output Diode Current 

loK 

±50 (Vout<GND,Vout>Vcc) 

mA 

DC Output Current 

lour 

±50 

mA 

DC Vcc/Ground Current 

Icc/ Ignd 

± 100 

mA 

Storage Temperature 

■ZM 

-65-150 

°C 


*: louT absolute maximum rating must be observed. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0—3.6 (Operating) 

1.5—3.6 ( Data Retention Only) 

V 

Input Voltage 

V|N 

0-5.5 

V 

Output Voltage 

Vqut 

0-5.5 (Off-State) 

0—Vcc (High or Low State) 

V 

Output Current 

Iqh ! loL 

±24 (Vcc = 3.0-3.6V) 

±12 (Vcc = 2.7-3.0V) 

mA 

Operating Temperature 

—1 
o 

T3 

-40-85 

°C 

Input Rise and Fall Time 

dt/dV 

0-10 ( V|n = 0.8-2V, Vcc = 3V) 

ns/V 
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TC74LCX240F/FW/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vec (V) 

Ta = -40--85‘’C 

UNIT 

MIN. 

MAX. 

High-Level Input Voltage 

V| H 


2.7~3.6 

2.0 

- 

V 

Low-Level Input Voltage 

V|L 


2.7~3.6 

- 

0.8 

V 

High - Level 

Output Voltage 

Vqh 

V|N = 

V,H or V|L 

loH — 100/zA 

mm 

Vcc-0.2 

- 

V 


2.7 

3.0 

3.0 

2.2 

2.4 

2.2 

- 

Low - Level 

Output Voltage 

Vql 

V,N = 

ViH or V|L 

Iql ~ ^ 00//A 

2.7-3.6 

- 

0.2 

V 

Iql “ ^ 2mA 

Iql = 24mA 

2.7 

3.0 

— 

0.4 

0.55 

Input Leakage Current 

■m 

V,n = 0~5.5V 


- 

±5.0 

aA 

3-State Output 

Off-State Current 

Iqz 

V|N = V|H orViL 

Vout = 0~5.5V 

2.7~3.6 

- 

±5.0 

aA 

Power Off Leakage Current 

Iqff 

V,N/VouT = 5.5V(perPin) 

0 

- 

100 

aA 

Quiescent Supply Current 

Icc 

ViN = VccorGND 

2.7-3.6 

- 

10.0 

aA 

V|n/Vout = 3.6~5.5V 


- 

± 10.0 

Increase in Ice per Input 

Alec 

V,H = Vcc - 0.6V 

2.7-3.6 

- 

500 

aA 


AC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = -40~85°C 

UNIT 


Vec = 3.3 ± 0.3V 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

tpLH 

tpHL 

(Fig. 1,2) 

7.5 

1.5 

6.5 

ns 

3-State Output Enable Time 

■tpZL 

fpZH 

(Fig. 1,3) 

9.0 

1.5 

8.0 

ns 

3-State Output Disable Time 

fpLZ 

tpHZ 

(Fig. 1,3) 

8.0 

1.5 

7.0 

ns 

Output to Output Skew 

fosLH 

'^OSHL 

(Note 1) 

- 

- 

1.0 

ns 


Note (1) Parameter guaranteed by design. (tosiH = ItpiH m - tpLHn 1. tosHL = ItpHim - tpHin I) 


DYNAMIC SWITCHING CHARACTERISTICS (Input tr = tf = 2.5ns, Cu = 50pF, RL = 500a) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vec (V) 

Ta = 25‘’C 

UNIT 

TYPICAL 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 

V|h = 3.3V, V|l = 0V 

3.3 

TBD 

V 

Quiet Output 

Minimum Dynamic Vql 

B 

V|h = 3.3V, V|l = 0V 

3.3 

TBD 

V 


TBD : Actual performance will be noted upon completion of characterization. 
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TC74LCX240F/FW/FS 


CAPACITIVE CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc (V) 

Ta = 25°C 

UNIT 

TYPICAL 

Input Capacitance 

C|N 


3.3 

7 

PF 

Bus Input Capacitance 

COUT 


3.3 

8 

PF 

Power Dissipation Capacitance 

CpD 

fiN = 10MHz (Notel) 

3.3 

TBD 

EH 


Note (1) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 


operating current consumption without load. 

Average operating current can be obtained by the equation: 
lcc(oP'’') = C pD • Vcc • f iM + Icc/8 {per bit) 

TBD : Actual performance will be noted upon completion of characterization. 


TEST CIRCUIT 


Fig.1 



CL = 50pF 
RL = 500n 


Parameter 

Switch 

tpLH, tpHL 

Open 

tpLZ,tpZL 

6.0V 

tpHZ,tpZH 

GND 
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TC74LCX240F/FW/FS 


AC WAVEFORM 
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TC74LCX244F/FW/FS 


LOW VOLTAGE OCTAL BUS BUFFER 

WITH 5V TOLERANT INPUTS AND OUTPUTS 


The TC74LCX244 is a high parformance CMOS OCTAL BUS 
BUFFER. Designed for use in 3.3 Volt systems, it achieves 
high speed operation while maintaining the CMOS low power 
dissipation. 

The device is designed for low-voltage ( 3.3V ) Vcc 
applications, but it could be used to interface to 5V supply 
environment for both inputs and outputs. 

The 74LCX244 is non — inverting 3 —state buffer having two 
active-low output enable. This device is designed to be used 
with 3—state memory address drivers, etc. 

All inputs are equipped with protection circuits against static 
discharge. 

FEATURES: 

• Low Voltage Operation : Vcc= 2.0~3.6V 

• High Speed Operation : tpd = 6.5ns(max.) at Vcc = 3.0~3.6V 

• Output Current : [IohI / loL = 24mA(min.) at Vcc = 3.0V 

• Latch-up Performance : ± 300mA 

• ESD Performance : ± 2000V ( Human Body Model ) 

; ±200V ( Machine Model) 

. Available in JEDEC SOP, EIAJ SOP and SSOP 

• Power Down Protection is provided on all inputs and 
outputs. 

• Pin and Function Compatible with the 74 series 
( 74ACA/HC/HC/F/ALS/LS etc. ) 244 type. 


lEC LOGIC SYMBOL 


(TENTATIVE) 




F(SOP20-P-300) FW(SOL20-P-300) 
Weight: 0.22g (TYP.) Weitht: 0.46g (TYP.) 


FS(SSOP20-P-225A) 
Weight: 0.09g (TYP.) 



TRUTH TABLE 



H 

H 

X 

Z 


X : Don't Care 
Z : High Impedance 


PIN ASSIGNMENT 
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TC74LCX244F/FW/FS 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

V,N 

o 

1 

in 

d 

1 

V 

DC Output Voltage 

Vqut 

-0.5-7.0 (OFF-State) 

— 0.5— Vcc + 0.5 (High or Low State)* 

V 

Input Diode Current 

l|K 

-50 

mA 

Output Diode Current 

loK 

±50 (Vout<GND,Vout>Vcc) 

mA 

DC Output Current 

Iqut 

±50 

mA 

DC Vcc/Ground Current 

Ignd 

± 100 

mA 

Storage Temperature 

Tstq 

-65-150 

°C 


*; lour absolute maximum rating must be observed. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0—3.6 (Operating) 

1.5—3.6 (Data Retention Only) 

V 

Input Voltage 

V,N 

0-5.5 

V 

Output Voltage 

Vqut 

0-5.5 (OFF-State) 

0— Vcc (High or Low State) 

V 

Output Current 

loH / loL 

±24 (Vcc = 3.0-3.6V) 

±12 (Vcc = 2.7-3.0V) 

mA 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

dt/dV 

0-10 ( V|n = 0.8-2V, Vcc = 3V) 

ns/V 
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TC74LCX244F/FW/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vec (V) 

Ta = -40~85'’C 

UNIT 

MIN. 

MAX. 

High-Level Input Voltage 

V,H 



2.0 

- 

D 

Low-Level Input Voltage 

V|L 



- 

0.8 

a 

High - Level 

Output Voltage 

Vqh 

V,N = 

V,HOrV,L 

Iqh — 100//A 

Bogm 

Vec-0.2 

- 

V 

< < < 
E E £ 

(N CO 
<- »- CM 

1 1 1 

II II II 

III 

_p_o_o 

2.7 

3.0 

3.0 

2.2 

2.4 

2.2 

. 

Low - Level 

Output Voltage 

Vql 

V|N = 

ViH or V|L 

Iql “ 00/iA 

2.7~3.6 

- 

0.2 

V 

loL= 12mA 
lot = 24mA 

2.7 

3.0 

— 

0.4 

0.55 

Input Leakage Current 

— 

V,n = 0~5.5V 

2.7~3.6 

- 

±5.0 

IQI 

3 - State Output 

Off-State Current 

loz 

ViN = V,HorV,L 

Vout = 0~5.5V 

m 

- 

±5.0 

mA 

Power Off Leakage Current 

Iqff 

Vin/Vout = 5.5V (per Pin) 

0 

- 

100 

mA 

Quiescent Supply Current 

Icc 

= Vec or GND 

2.7-3.6 

- 

10.0 

mA 

V|n/Vout = 3.6~5.5V 


- 

±10.0 

Increase in Ice per Input 

Alec 

V,H = Vcc - 0.6V 

2.7~3.6 

- 

500 



AC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = - 40~85‘’C 

UNIT 

Vec = 2.7 V 

Vec = 3.3 ± 0.3V 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

mSM 

(Fig. 1,2) 

7.5 

1.5 

6.5 

ns 

3-State Output Enable Time 

tpZL 

■tpZH 

(Fig. 1,3) 

9.0 

1.5 

8.0 

ns 

3-State Output Disable Time 

fpLZ 

tpHZ 

(Fig. 1,3) 

8.0 

1.5 

7.0 

ns 

Output to Output Skew 

fosLH 

fosHL 

(Note 1) 

- 

- 

1.0 

ns 


Note (1) Parameter guaranteed by design. (tosm = itpLH m - tpuHn I, tosHi = ItpHim - tpHin I) 


DYNAMIC SWITCHING CHARACTERISTICS (Input t, = t, = 2.5ns, Cl = 50pF, RL = 500n) 


PARAMETER 

SYMBOL 

TEST CONDITION 

> 

u 

> 

Ta = 25°C 

UNIT 

TYPICAL 

Quiet Output 

Maximum Dynamic Vql 

VoLP 

V|h=3.3V, V,l = 0V 

3.3 

TBD 

V 

Quiet Output 

Minimum Dynamic Vql 

|VoLvl 

V|H= 3.3V, Vic = 0V 

3.3 

TBD 

V 


TBD : Actual performance will be noted upon completion of characterization. 
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TC74LCX244F/FW/FS 


CAPACITIVE CHARACTERISTICS 


1 

PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc (V) 

Ta = 25°C 

UNIT 

TYPICAL 

Input Capacitance 

C|N 


3.3 

7 

PF 

Bus Input Capacitance 

COUT 


3.3 

8 

PF 

Power Dissipation Capacitance 

CpD 

fiN = 10MHz (Notel) 

3.3 

TBD 

EB 


Note (1) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 


operating current consumption without load. 

Average operating current can be obtained by the equation: 

Icc (opr.) = C pD • Vcc ■ f IN + Icc / 8 ( per bit) 

TBD : Actual performance will be noted upon completion of characterization. 


TEST CIRCUIT 


Fig. 1 



Cl = 50pF 
RL = 500n 


Parameter 

Switch 

tpLH, tpHL 

Open 

tpLZ.tpZL 

6.0V 

tpHZ.tpZH 

GND 
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TC74LCX245F/FW/FS 

(TENTATIVE) 


LOW VOLTAGE OCTAL BUS TRANSCEIVER 

WITH 5V TOLERANT INPUTS AND OUTPUTS 


The TC74LCX245 is a high parformance CMOS OCTAL BUS 
TEANSCEIVER. Designed for use in 3.3 Volt systems, it 
achieves high speed operation while maintaining the CMOS 
low power dissipation. 

The device is designed for low-voltage ( 3.3V ) Vcc 
applications, but it could be used to interface to 5V supply 
environment for both inputs and outputs. 

The direction of data transmission is determined by the level 
of the DIR input. The enable input (G) can be used to disable 
the device so that the busses are effectively isolated. 

All inputs are equipped with protection circuits against static 
discharge. 

FEATURES: 

• Low Voltage Operation : Vcc= 2.0~3.6V 

• High Speed Operation : tpd = 7.0ns(max.) at Vcc = 3.0~3.6V 

• Output Current : |Ioh| / loL = 24mA(min.) at Vcc = 3.0V 

• Latch-up Performance : ± 300mA 

• ESD Performance : ± 2000V ( Human Body Model ) 

: ±200V ( Machine Model ) 

. Available in JEDEC SOP, EIAJ SOP and SSOP 

• Bidirectional interface between 5V and 3.3V signals. 

• Power Down Protection is provided on all inputs and 
outputs. 

• Pin and Function Compatible with the 74 series 
( 74ACA/HC/HC/F/ALS/LS etc. ) 245 type. 


lEC LOGIC SYMBOL 




F{SOP20-P-300) FW(SOL20-P-300) 
Weight: 0.22g (TYP.) Weitht: 0.46g (TYP.) 


FS(SSOP20-P-225A.) 
Weight: O.09g (TYP.) 


APPLICATION NOTES 


1) Do not apply a signal to any bus 
terminal when it is in the 
output mode. Damage may 
result. 

2) All floating ( high impedance ) 
bus terminals must have their 
input levels fixed by means of 
pull up or pull down resistors. 


PIN ASSIGNMENT 
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TC74LCX245F/FW/FS 


TRUTH TABLE 


INPUTS 

OUTPUT 

FUNCTION 

G 

DIR 

A BUS 

B BUS 

L 

L 

> 

II 

03 

OUTPUT 

INPUT 

L 

H 

< 

II 

cn 

INPUT 

OUTPUT 

H 

X 

Z 

High Impedance 


X : Don't Care 
Z ; High Impedance 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage (DIR, G) 

V,N 

! 

p 

1 

to 

o 

1 

V 

DC Bus I/O Voltage 

V|/o 

-0.5~7.0 (Off-State) 

— 0.5~Vcc + 0.5 (High or Low State)* 

V 

Input Diode Current 

l|K 

-50 

mA 

Output Diode Current 

loK 

±50 ( Vqut'^GND ,VouT>Vcc) 

mA 

DC Output Current 

Iqut 

±50 

mA 

DC Vcc/Ground Current 

kc/ Iqno 

± 100 

mA 

Storage Temperature 

mam 

-65-150 

"C 


* : louT absolute maximum rating must be observed. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0—3.6 (Operating) 

1.5—3.6 (Data Retention Only) 

V 

Input Voltage (DIR, G) 

V.N 

0-5.5 

V 

Bus I/O Voltage 

V|/o 

0-5.5 (Off-State) 

0""Vcc ( High or Low State) 

V 

Output Current 

loH / loL 

±24 (Vcc = 3.0-3.6V) 

±12 (Vcc = 2.7-3,0V) 

mA 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

dt/dV 

0-10 ( V,n = 0.8-2V, Vcc = 3V) . 

ns/V 
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TC74LCX245F/FW/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vec (V) 

Ta = -40~85°C 

UNIT 

MIN. 

MAX. 

High-Level Input Voltage 



2.7-3.6 

2.0 

- 

V 

Low-Level Input Voltage 

V|L 

_ 


- 

0.8 

V 

High - Level 

Output Voltage 

Vqh 

V|N - 

VmOrViL 

loH = 1 OO^A 

2.7~3.6 

Vcc-0.2 

- 

V 

Iqh = 1 2mA 

loH = ~ 18mA 
loH = -24mA 

2.7 

3.0 

3.0 

2.2 

2.4 

2.2 

- 

Low - Level 

Output Voltage 

Vql 

V| N = 

V|H or ViL 

Iql “ ^ OO/ 2 A 

2.7-3.6 

- 

0.2 

V 

Iql ~ 2mA 

Iql = 24mA 

2.7 

3.0 

— 

0.4 

0.55 

Input Leakage Current 

HQH 

Vin = 0~5.5V 


- 

±5.0 

//A 

3 - State Output 

Off-State Current 

Iqz 

V| N = V|H or V| L 

Vout = 0~5.5V 

2 . 7 - 3 .6 

- 

±5.0 

mA 

Power Off Leakage Current 

loFF 

V|n/Vout = 5.5V (per Pin) 

0 

- 

100 

mA 

Quiescent Supply Current 

Icc 

ViN = VecOrGND 

2.7-3.6 

- 

10.0 

mA 

Vin/Vout = 3.6~5.5V 

2.7-3.6 

- 

± 10.0 

Increase in Ice per Input 

Alec 

Vm = Vcc - 0.6V 

2.7-3.6 

- 

500 

mA 


AC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = -40~85°C 

UNIT 

Vcc = 2.7V 

Vcc = 3.3 ± 0.3V 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

— 

msSM 

(Fig. 1.2) 

8.0 

1.5 

7.0 

ns 

3-State Output Enable Time 

tpZL 

fpZH 

(Fig. 1,3) 

9.5 

1.5 

8.5 

ns 

3-State Output Disable Time 

fpLZ 

■tpHZ 

(Fig. 1,3) 

8.5 

1.5 

7.5 

ns 

Output to Output Skew 

fpsLH 

fosHL 

(Note 1) 

- 

- 

1.0 

ns 


Note(l) Parameter guaranteed by design. (tosiH = IVh m - tpLHn I, tosHL = ItpHim - tpHin I) 


DYNAMIC SWITCHING CHARACTERISTICS (Input tr = tf = 2.5ns, Cl = 50pF, RL = 500a) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vec (V) 

Ta = 25°C 

UNIT 

TYPICAL 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 

V,h = 3.3V, V|L = 0V 

3.3 

TBD 

V 

Quiet Qutput 

Minimum Dynamic Vql 

m 

V,h = 3.3V, V,l = 0V 

j 

3.3 

TBD 

V 


TBD ; Actual performance will be noted upon completion of characterization. 
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TC74LCX245F/FW/FS 


CAPACITIVE CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vec (V) 

Ta = 25°C 

UNIT 

TYPICAL 

Input Capacitance 

C|N 

DIR,G 

3.3 

7 

PF 

Bus Input Capacitance 

C|/0 

An, Bn 

3.3 

8 

PF 

Power Dissipation Capacitance 

CpD 

fiN = 10MHz (Notel) 

3.3 

20 

lai: 


Note(l) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 


lcc{opi'-) = C po ■ Vcc • f IN + Ice/8 ( per bit) 


TEST CIR CUIT 
Fig .1 



Cl = 50pF 
RL = 500n 


Parameter 

Switch 

tpLH, tpHL 

Open 

tpLZ.tpZL 

6.0V 

tpHZ.tpZH 

GND 
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AC WAVEFORM 



OUTPUT (An, Bn) 
High to Off to High 


OUTPUTS 

ENABLED 


TC74LCX245F/FW/FS 





(TENTATIVE) 


TC74LCX373F/FW/FS 


LOW VOLTAGE OCTAL D-TYPE LATCH 

WITH 5V TOLERANT INPUTS AND OUTPUTS 


The TC74LCX373 is a high parformance CMOS OCTAL 
D—TYPE LATCH. Designed for use in 3.3 Volt systems, it 
achieves high speed operation while maintaining the CMOS 
low power dissipation. 

The device is designed for low-voltage ( 3.3V ) Vcc 
applications, but it could be used to interface to 5V supply 
environment for both inputs and outputs. 

This 8 —bit D —type latch is cintrolled by a latch enable 
input (LE ) and a output enable input ( OE ). 

When the OE input is high, the eight outputs are in a high 
impedance state. 

All inputs are equipped with protection circuits against static 
discharge. 

FEATURES: 

• Low Voltage Operation : Vcc = 2.0 ~ 3.6V 

• High Speed Operation : tpd = 8.0ns(max.) at Vcc = 3.0~3.6V 

• Output Current : |Ioh| / loL = 24mA(min.) at Vcc = 3.0V 

• Latch-up Performance : ±300nnA 

• ESD Performance : ± 2000V ( Human Body Model) 

; ±200V ( Machine Model} 

. Available in JEDEC SOP, EIAJ SOP and SSOP 

• Power Down Protection is provided on all inputs, and 
outputs 

• Pin and Function Compatible with the 74 series 
( 74ACA/HC/HC/F/ALS/LS etc. ) 373 type. 


TRUTH TABLE 


INPUTS 


LE 






F(SOP20-P-300) FW(SOL20-P-300) 
Weight: 0.22g (TYP.) Weitht: 0.46g (TYP.) 


FS(SSOP20-P-225A) 
Weight; 0.09g (TYP.) 


PIN ASSIGNMENT 



X : Don't Care 
Z : High Impedance 

Qn: Q outputs are latched at the time when 
the LE input is taken to a low logic level. 




































TC74LCX373F/FW/FS 


SYSTEM DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7.0 

V 

DC Input Voltage 

V|N 

-0.5~7.0 

V 

DC Output Voltage 

VoUT 

-0.5-7.0 (Off-State) 

— 0.5—Vcc+ 0.5 (High or Low State)* 

V 

Input Diode Current 

l|K 

-50 

mA 

Output Diode Current 

Iqk 

±50 { Vqut'^GND ,VouT^Vcc ) 

mA 

DC Output Current 

'loUT 

±50 

mA 

DC Vcc/Ground Current 

Icc ! Ignd 

± 100 

mA 

Storage Temperature 

■SB 

-65-150 

°C 


*: Iqut absolute maximum rating must be observed. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0—3.6 (Operating) 

1.5—3.6 (Data Retention Only) 

V 

Input Voltage 

V| N 

0-5.5 

V 

Output Voltage 

Vqut 

0-5.5 (Off-State) 

0-Vcc (High or Low State) 

V 

Output Current 

IqH ! loL 

±24 (Vcc = 3.0-3.6V) 

±12 (Vcc = 2.7-3.0V) 

mA 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

dt/dV 

0-10 (V,n = 0.8-2V, Vcc = 3V) 

ns/V 
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TC74LCX373F/FW/FS 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vec (V) 

Ta = -40~85°C 

UNIT 

MIN. 

MAX. 

High-Level Input Voltage 

V,H 



2.0 

- 

V 

Low-Level Input Voltage 

V,L 


Bam 

- 

0.8 

V 

High - Level 

Output Voltage 

Vqh 

V,N = 

Vmor V|L 

Iqh — ^ 00//A 


Vcc-0.2 

- 

V 

Iqh = 12mA 

Iq^ — 18mA 
loH = -24mA 

in 

3.0 

3.0 

2.2 

2.4 

2.2 

- 

Low - Level 

Output Voltage 

VoL 

V,N = 

VmorViL 

lot = 10O^A 

lErao 

- 

0.2 

V 


2.1 

3.0 

— 

0.4 

0.55 

Input Leakage Current 

■DIH 

V,n = 0~5.5V 


- 

±5.0 


3 - State Output 

Off-State Current 

loz 

V|N = V|HorViL 

Vout = 0~5.5V 

m 

- 

±5.0 


Power Off Leakage Current 

loFF 

Vin/Vout = 5.5V (per Pin) 

0 

- 

100 

aA 

Quiescent Supply Current 

Icc 

V|N = VccorGND 

2.7-3.6 

- 

10.0 


Vm/VouT = 3.6-5.5V 

2.7~3.6 

- 

± 10.0 

Increase in Ice per Input 

Alec 

V,h = Vcc-0.6V 

2.7~3.6 

- 

500 



TIMING REQUIREMENTS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = - 40-85°C 

UNIT 

Vcc = 2.7V 

Vcc = 3.3 ± 0.3V 

MAX. 

MIN. 

MAX. 

Minimum Pulse Width 
(LE) 

fw (H) 

(Fig. 1,2) 

4.0 

- 

4.0 

ns 

Minimum Set-up Time 


(Fig. 1,2) 

2.5 

- 

2.5 

ns 

Minimum Hold Time 

% 

(Fig. 1,2) 

1.5 

- 

1.5 

ns 


AC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = - 40~85°C 

UNIT 

Vcc = 2.7V 

Vcc = 3.3 ± 0.3V 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(D-Q) 

■Sol 

(Fig. 1,2) 

9.0 

1.5 

8.0 

ns 

Propagation Delay Time 
(LE-Q) 

■tpLH 

■tpHL 

(Fig. 1,2) 

9.5 

1.5 

8.5 

ns 

3-State Output Enable Time 

fpZL 

tpZH 

(Fig. 1,3) 

9.5 

1.5 

8.5 

ns 

3-State Output Disable Time 

tpLZ 

tpHZ 

(Fig. 1,3) 

8.5 

1.5 

7.5 

ns 

Output to Output Skew 

losLH 

fpsHL 

(Note 1) 

- 

- 

1.0 

ns 


Note (1) Parameter guaranteed by design. (tosiH = ItpLH m - tpLHn I. tpsHi = ItpHi m - tpHUn I) 
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TC74LCX373F/FW/FS 


DYNAMIC SWITCHING CHARACTERISTICS (Input t, = t, = 2.5ns, Cl=50pF, RL = 500n) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc (V) 

Ta = 25°C 

UNIT 

TYPICAL 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 

V,h = 3.3V, V|l = 0 V 

3.3 

TBD 

V 

Quiet Output 

Minimum Dynamic Vql 

m 

V|h = 3.3V, V|l = 0V 

3.3 

TBD 

V 


TBD : Actual performance will be noted upon completion of characterization. 


CAPACITIVE CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc (V) 

Ta =25°C 

UNIT 

TYPICAL 

input Capacitance 

C|N 


3.3 

7 

PF 

Bus Input Capacitance 

CoUT 


3.3 

8 

la 

Power Dissipation Capacitance 

CpD 

fiN = 10MHz (Notel) 

3.3 

TBD 

pF 


Note (1) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation : 

Ice (opr.) =Cpo-Vcc-fiN + lcc/8(per Latch) 

And the total Cpd when n pcs. of Latch operate can be gained by the following equation: 

CpD (total) = + • n 

TBD : Actual performance will be noted upon completion of characterization. 


TEST CIRCUIT 


Fig . 1 



CL=50pF 
RL = 500a 


Parameter 

Switch 

tpLH, tpHL 

Open 

tpLZ,tpZL 

6.0V 

tpHZ,tpZH 

GND 

tw, ts, th 

Open 
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TC74LCX373F/FW/FS 


AC WAVEFORM 



Fig. 3 (tpLZ, tpHZ, tpZL, tpZH) 


OUTPUT ENABLE 
(OE) 


OUTPUT (Q) 

Low to Off to Low 


OUTPUT (Q) 

High to Off to High 


2.7V 

GND 

3.0V 

VoL 

VQH 

GND 









TC74LCX374F/FW/FS 

(TENTATIVE) 


LOW VOLTAGE OCTAL D-TYPE FLIP FLOP 

WITH 5V TOLERANT INPUTS AND OUTPUTS 

The TC74LCX374 is a high parformance CMOS OCTAL 
D—TYPE FLIP FLOP. Designed for use in 3.3 Volt systems, 
it achieves high speed operation while maintaining the 
CMOS low power dissipation. 

The device is designed for low-voltage ( 3.3V ) Vcc 
applications, but it could be used to interface to 5V supply 
environment for both inputs and outputs. 

This 8 —bit D —type flip-flop is controlled by a clock input 
( CK) and a output enable input ( OE ). When the OE input 
is high, the eight outputs are in a high impedance state. 

All inputs are equipped with protection circuits against static 
discharge. 

FEATURES: 

• Low Voltage Operation : Vcc = 2.0 ~ 3.6V 

• High Speed Operation ; tp^ = 8.5ns(max.) at Vcc = 3.0~3.6V 

• Output Current : |Ioh| / loL = 24mA{min.) at Vcc = 3.0V 

• Latch-up Performance ; ± 300mA 

• ESD Performance : ± 2000V ( Human Body Model ) 

: ± 200V ( Machine Model ) 

. Available in JEDEC SOP, EIAJ SOP and SSOP 

• Power Down Protection is provided on all inputs and 
outputs. 

• Pin and Function Compatible with the 74 series 
( 74ACA/HC/HC/F/ALS/LS etc. ) 374 type. 



OE 1 [ 


] 20 Vcc 

QO 2 [ 


1 19 Q7 

DO 3 C 


2 18 D7 

Di 4: 


] 17 D6 

Q1 5 L 


1 16 Q6 

Q2 6 C 


: 15 Q5 

D2 7 C 


] 14 D5 

D3 8 C 


: 13 D4 

Q3 9 C 


] 12 04 

GND 10 C 


] 11 CK 

(TOP VIEW) 
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TC74LCX374F/FW/FS 


SYSTEM DIAGRAM 


DO 

3| 


D 1 


D2 


D3 


D5 


D6 


D7 


CK 





4 


1 


8 

13 

14 

17 

18 


■- D 

i 

■ 


■ D 


■ D 

L 

■ D 

L 

1 

L 

■ D 

L 

■ D 

CKQ 

1 

ma 


CKQ 

“1 

CKQ 

n 

CKQ 


1 




H 


OE -U[> 


tY tY iT tt ft fY tY. ^ 


2| 5| 6j 9| 12j 15| 16| 19j 

QO Q1 Q2 Q3 Q4 Q5 Q6 Q7 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage 

V|N 

-0.5~7.0 

V 

DC Output Voltage 

VoUT 

-0.5-7.0 (Off-State) 

— 0.5—Vcc+ 0.5 (High or Low State)* 

V 

Input Diode Current 

IlK 

-50 

mA 

Output Diode Current 

loK 

±50 (Vout<GND,Vout>Vcc) 

mA 

DC Output Current 

loUT 

±50 

mA 

DC Vcc/Ground Current 

Icc/ Ignd 

± 100 

mA 

Storage Temperature 


-65-150 

°C 


* : Iqut absolute maximum rating must be observed. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0—3.6 (Operating) 

1.5—3.6 ( Data Retention Only) 

V 

Input Voltage 

V,N 

0-5.5 

V 

Output Voltage 

VouT 

0—5.5 (Off-State) 

0—Vcc (High or Low State) 

V 

Output Current 

loH ! loL 

±24 ( Vcc = 3.0-3.6V) 

±12 (Vcc = 2.7-3.0V) 

mA 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

dt/dV 

0-10 ( V,n = 0.8-2V, Vcc = 3V) 

ns/V 
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TC74LCX374F/FW/FS 



TIMING REQUIREMENTS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = -40~85°C 

UNIT 

Vcc = 2.7V 

Vcc = 3.3 + 0.3V 

MAX. 

MIN. 

MAX. 

Minimum Pulse Width 
(CK) 

tw (H) 
tw (LI 

(Fig. 2) 

4.0 

- 

4.0 

ns 


■ts 

(Fig. 2) 

2.5 

- 

2.5 

ns 

Minimum Hold Time 

th 

(Fig. 2) 


- 

1.5 

ns 


AC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = -40-85°C 

UNIT 

Vcc = 2.7V 

Vcc = 3.3 ± 0.3V 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(CK-Q) 


(Fig. 1,2) 

9.5 

1.5 

8.5 

ns 

3-State Output Enable Time 


(Fig. 1,3) 

9.5 

1.5 

8.5 

ns 

3-State Output Disable Time 


(Fig. 1,3) 

8.5 

1.5 

7.5 

ns 

Maximum Clock Frequency 

■fMAX 


- 

115 

- 

MHz 

Output to Output Skew 

"tosLH 

tosHL 

(Note 1) 

- 

- 

1.0 

ns 


Noted) Parameter guaranteed by design. ( Wh = ItpLH m - tpLHn I, tosHi = ItpHLm - tpHin I ) 
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TC74LCX374F/FW/FS 


DYNAMIC SWITCHING CHARACTERISTICS (Input t, = tf = 2.5ns, Ci. = 50pF, RL=500n) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vec (V) 

Ta = 25°C 

UNIT 

TYPICAL 

Quiet Output 

Maximum Dynamic Vql 

VoLP 

V|h = 3.3V,Vh. = 0V 

3.3 

TBD 

V 

Quiet Output 

Minimum Dynamic Vql 

|VoLv| 

V|h = 3.3V, V|l = 0V 

3.3 

TBD 

V 


TBD : Actual performance will be noted upon completion of characterization. 


CAPACITIVE CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc (V) 

Ta = 25°C 

UNIT 

TYPICAL 

Input Capacitance 

C|N 


3.3 

7 

PF 

Bus Input Capacitance 

CoUT 


3.3 

8 

PF 

Power Dissipation Capacitance 

CpD 

fiN = 10MHz (Notel) 

3.3 

TBD 

pF 


Note (1) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation : 

Ice (opr.) = C pD • Vec • ■f IN + kc / 8 ( per Latch ) 

And the total Cpd when n pcs. of Latch operate can be gained by the following equation: 

CpD (total) = + • n 

TBD : Actual performance will be noted upon completion of characterization. 


TEST CIRCUIT 


Fig . 1 



Cl = 50pF 
RL = 500a 


Parameter 

Switch 

tpLH, tpHL 

Open 

tpLZ,tpZL 

6.0V 

tpHZ.tpZH 

GND 

tw, ts, th 

Open 
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AC WAVEFORM 


Fig . 2 (tpLH, tpHL, tw, ts, th) 


INPUT 

(CK) 


INPUT 

(D) 


OUTPUT 

(Q) 


Fig. 3 (tpLZ, tpHZ, tpZL, tpZH ) 


OUTPUT ENABLE 
(OE) 


OUTPUT (Q) 

Low to Off to Low 


OUTPUT (Q) 

High to Off to High 


TC74LCX374F/FW/FS 



OUTPUTS 

ENABLED 








(TENTATIVE) 


TC74LCX646FW 


LOW VOLTAGE OCTAL BUS TRANSCEIVER/ REGISTER 
WITH 5V TOLERANT INPUTS AND OUTPUTS 


The TC74LCX646 is a high parformance CMOS OCTAL BUS 
TRANSCEIVER/REGISTER. Designed for use in 3.3 Volt 
systems, it achieves high speed operation while maintaining 
the CMOS low power dissipation. 

This device is designed for low-voltage ( 3.3V ) Vqc 
applications, but it could be used to interface to 5V supply 
environment for both inputs and outputs. 

This device is bus transceiver with 3 —state outputs, D —type 
flip-flops, and control circuitry arranged for multiplexed 
transmission of data directly from the internal registers. All 
inputs are equipped with protection circuits against static 
discharge. 

FEATURES: 

• Low Voltage Operation : Vcc= 2.0~3.6V 

• High Speed Operation ; tpd = ns(max.) at Vcc = 3.0~3.6V 

• Output Current : |Ioh| / Iql = 24mA(min.) at Vcc = 3.0V 

• Latch-up Performance : ± 300mA 

• ESD Performance : ± 2000V ( Human Body Model ) 

: ± 200V ( Machine Model) 

• Available in JEDEC SOP 

• Bidirectional interface between 5V and 3.3V signals. 

• Power Down Protection is provided on all inputs and 
outputs. 

• Pin and Function Compatible with the 74 series 
( 74AC/HC/F/ALS/LS etc. ) 646 type. 


lEC LOGIC SYMBOL 



APPLICATION NOTES 


1) Do not apply a signal to any bus 
terminal when it is in the 
output mode. Damage may 
result. 

2) All floating ( high impedance ) 
bus terminals must have their 
input levels fixed by means of 
pull up or pull down resistors. 


PIN ASSIGNMENT 




CAB 

1 C 


3 24 

Vcc 

SAB 

2 C 


1 23 

CBA 

DIR 

3 n 


3 22 

SBA 

A1 

4 L 


3 21 

G 

A2 

5 C 


3 20 

B1 

A3 

6 L 


3 19 

B2 

A4 

7 : 


3 18 

B3 

AS 

8 i: 


3 17 

B4 

A6 

9 C 


3 16 

B5 

A7 

10 C 


3 15 

B6 

A8 

11 3 


3 14 

B7 

GND 

12 i: 


3 13 

B8 



(TOP VIEW) 
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TRUTH TABLE 


Notes; X: Don't Care 

Qn: The data stored into the internal flip-flops by most recent low to high transition of the clock inputs. 

Z: High Impedance 

*: The clocks are not internally gated with either G or DIR. Therefore, data on the A and/or B Busses may be 
clocked into the storage flip-flops at any time. 
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TIMING CHART 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7.0 

V 

DC Input Voltage (DIR, G) 

V,N 

o 

1 

in 

o 

1 

V 

DC Bus I/O Voltage 

V|/0 

-0.5-7.0 (Off-State) 

— 0.5— Vcc + 0.5 (High or Low State)* 

V 

Input Diode Current 

l,K 

-50 

mA 

Output Diode Current 

loK 

±50 (Vout<GND,Vout>Vcc) 

mA 

DC Output Current 

•out 

±50 

mA 

DC Vcc/Ground Current 

Icc^ Igno 

± 100 

mA 

Storage Temperature 

Tstq 

-65-150 

“C 


* : Iqut absolute maximum rating must be observed. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0—3.6 (Operating) 

1.5—3.6 (Data Retention Only) 

V 

Input Voltage (DIR, G) 

V|N 

0-5.5 

V 

Bus I/O Voltage 

Vi/o 

0-5.5 (Off-State) 

0-Vcc (High or Low State) 

V 

Output Current 

Iqh ! Iql 

±24 (Vcc = 3.0-3.6) 

±12 (Vcc = 2.7-3.0) 

mA 

Operating Temperature 

fopr 

-40-85 

“C 

Input Rise and Fall Time 

dt/dV 

0-10 ( V,N = 0.8-2V, Vcc = 3V ) 

ns/V 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc (V) 

Ta = -40~85‘’C 

UNIT 

MIN. 

MAX. 

High-Level Input Voltage 

V,H 


2.7-3.6 

2.0 

- 

V 

Low-Level Input Voltage 

V|L 


2.7-3.6 

- 

0.8 

V 

High - Level 

Output Voltage 

Vqh 

V|N = 

ViHor V|L 

Iqh — 100/zA 

2.7-3.6 

Vcc-0.2 

- 

V 

Iqh = 12mA 

Iqh “ *18mA 

loFi = 24mA 

2.7 

3.0 

3.0 

2.2 

2.4 

2.2 

- 

Low - Level 

Output Voltage 

Vql 

V|N = 

V|H or V|L 

Iql ” ^ 00//A 


- 

0.2 

V 


2.7 

3.0 

— 

0.4 

0.55 

Input Leakage Current 


V|n = 0-5.5V 


- 

±5.0 

/.A 

3-State Output 

Off-State Current 

loz 

ViN = V|HorV,L 

Vout = 0-5.5V 


- 

±5.0 

aA 

Power Off Leakage Current 

loFF 

V| N / Vqut = 5.5V (per Pin) 

0 

- 

100 

aA 

Quiescent Supply Current 

Icc 

V|N = VccorGND 


- 

10.0 

aA 

V,n/Vout = 3.6-5.5V 


- 

±10.0 

Increase in Ice per Input 

Alec 

V;h = Vcc - 0.6V 


- 

500 

B3ii 
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TIMING REQUIRNENTS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = -40~85°C 

UNIT 


Vcc =3.3 ± 0.3V 

MAX. 

MIN. 

MAX. 

Minimum Pulse Width 

tw(L) 

tw(H) 

(Fig. 1,5) 


- 


ns 

Minimum Set-up Time 

ts 

(Fig. 1,5) 


- 


ns 

Minimum Hold Time 

th 

(Fig. 1,5) 


- 


ns 


AC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = -40-85“C 

UNIT 


Vcc = 3.3 ± 0.3V 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(An, Bn-Bn, An) 

■tpLH 

tpHL 

(Fig. 1,2) 


1.5 


ns 

Propagation Delay Time 
(CAB, CBA-Bn, An) 

■tpLH 

■tpHL 

(Fig. 1,5) 


1.5 


ns 

Propagation Delay Time 
(SAB, SBA-Bn, An) 

tpLH 

tpHL 

(Fig. 1,2) 


1.5 


ns 

3-State output Enable Time 
(G, DIR-An, Bn) 

■tpZL 

tpZH 

(Fig. 1,3,4) 


1.5 


ns 

3-State output Disable Time 
(G, DIR-An, Bn) 

tpLZ 

tpHZ 

(Fig. 1,3,4) 


1.5 


ns 

Maximum Clock Frequency 

fMAX 


- 


- 

MHz 

Output to Output Skew 

tosLH 

tosHL 

(Note 1) 

- 

- 

1.0 

ns 


Note (1) Parameter guaranteed by design. ( tosiH = ItpiH m - tpiHn I, tojHi = ItpHi m - tpHin I) 


DYNAMIC SWITCHING CHARACTERISTICS {Input t, = tf = 2.5ns, Cl = 50pF, RL = 500n) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc (V) 

Ta = 25°C 

UNIT 

TYPICAL 

Quiet Output 

Maximum Dynamic Vql 

Vqlp 

V|h = 3.3V,V,l = 0V 

3.3 

TBD 

V 

Quiet Output 

Minimum Dynamic Vql 


V,h = 3.3V, V,l = 0V 

3.3 

TBD 

V 


TBD ; Actual performance will be noted upon completion of characterization. 
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PARAMETER 

SYMBOL 

Input Capacitance 

C|N 

Bus Input Capacitance 

C| / 0 

Power Dissipation Capacitance 

CpD 


TEST CONDITION 



Ta = 25°C 


TYPICAL 


7 


3.3 8 


fiN = 10MHz (Notel) i 3.3 


Noted) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
lcc(opr-) = C pD • Vcc ■ f iM + Ice/8 { per bit) 



TEST CIRCUIT 
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AC WAVEFORM 









TC74LCX652FW 


LOW VOLTAGE OCTAL BUS TRANSCEIVER/REGISTER 
WITH 5V TOLERANT INPUTS AND OUTPUTS 

The TC74LCX652 is a high parformance CMOS OCTAL BUS 
TRANSCEIVER/REGISTER. Designed for use in 3.3 Volt 
systems, it achieves high speed operation while maintaining 
the CMOS low power dissipation. 

This device is designed for low-voltage ( 3.3V ) Vcc 
applications, but it could be used to interface to 5V supply 
environment for both inputs and outputs. 

This device is bus transceiver with 3—state outputs, D —type 
flip-flops, and control circuitry arranged for multiplexed 
transmission of data directly from the internal registers. All 
inputs are equipped with protection circuits against static 
discharge. 

FEATURES : 

• Low Voltage Operation : Vcc=^ 2.0~3.6V 

• High Speed Operation : tp^ = ns(iTiax.) at Vcc = 3.0~3.6V 

• Output Current : |1oh| / Iql = 24mA(min.) at Vcc = 3.0V 

• Latch-up Performance : ± 300mA 

• ESD Performance : + 2000V ( Human Body Model) 

: ±200V ( Machine Model ) 

• Available in JEDEC SOP 

• Bidirectional interface between 5V and 3.3V signals. 

• Power Down Protection is provided on all inputs and 
outputs. 

• Pin and Function Compatible with the 74 series 
( 74AC/HC/F/ALS/LS etc. ) 652 type. 


lEC LOGIC SYMBOL 



B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


(TENTATIVE) 


24 

FW(SOL24-P-300) 
Weitht:0.57g (TYP.) 


APPLICATION NOTES _ 

1) Do not apply a signal to any bus 
terminal when it is in the 
output mode. Damage may 
result. 

2) All floating ( high impedance ) 
bus terminals must have their 
input levels fixed by means of 
pull up or pull down resistors. 



PIN ASSIGNMENT 


CAB 1 C 


H 24 Vcc 

SAB 2 Z 


3 23 CBA 

GAB 3 C 


2 22 SBA 

A1 4 C 


2 21 GBA 

A2 5 C 


2 20 B1 

A3 6 C 


2 19 B2 

A4 7 C 


2 18 B3 

AS 8 C 


2 17 B4 

A6 9 C 


2 16 B5 

A7 10 Z 


2 15 B6 

A8 11 n 


2 14 B7 

GND 12 C 


2 13 B8 


(TOP VIEW) 



283 
















TC74LCX652FW 


TRUTH TABLE 



Notes; X; Don't Care 

Qn: The data stored into the internal flip-flops by most recent low to high transition of the clock inputs. 

Z: High Impedance 

*: The clocks are not internally gated with either GAB or GBA. Therefore, data on the A and/or B Busses may 
be clocked into the storage flip-flops at any time. 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5~7.0 

V 

DC Input Voltage (DIR, G) 

Vir, 

-0.5-7.0 

V 

DC Bus I/O Voltage 

V|/0 

-0.5-7.0 (Off-State) 

— 0.5— Vcc + 0.5 (High or Low State)* 

V 

Input Diode Current 

l|K 

-50 

mA 

Output Diode Current 

loK 

+ 50 ( Vqcit'*'GND jVqut^ Vcc ) 

mA 

DC Output Current 

loUT 

±50 

mA 

DC Vcc/Ground Current 

Icc / Ignd 

±100 

mA 

Storage Temperature 

Tstp 

-65-150 

“C 


* : Iqut absolute maximum rating must be observed. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0—3.6 (Operating) 

1.5—3.6 (Data Retention Only) 

V 

Input Voltage (DIR, G) 

V,N 

0-5.5 

V 

Bus 1 /O Voltage 

V|/o 

0-5.5 (Off-State) 

0—Vcc (High or Low State) 

V 

Output Current 

loH / IqL 

±24 (Vcc = 3.0-3.6) 

±12 (Vcc = 2.7~3.0) 

mA 

Operating Temperature 

Topr 

-40-85 

“C 

Input Rise and Fall Time 

dt/dV 

0-10 ( V,n = 0.8-2V, Vcc = 3V) 

ns/V 



DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc (V) 

Ta = -40~85“C 

UNIT 

MIN. 

MAX. 

High-Level Input Voltage 

V|H 


2.7-3.6 

2.0 

- 

V 

Low-Level Input Voltage 

V,L 


2.7-3.6 

- 

0.8 

V 

High - Level 

Output Voltage 

Vqh 

V,N = 
VmOrViL 

Iqh = 100//A 

2.7-3.6 

Vcc-0.2 

- 

V 

loH = — 12mA 

Iqh “ *18mA 

loH = -24mA 

2.7 

3.0 

3.0 

2.2 

2.4 

2.2 

- 

Low - Level 

Output Voltage 

Vql 

V|N = 

V|H or V,L 

Iql = 100//A 

2.7-3.6 

- 

0.2 

V 

loL= 12mA 
lot = 24mA 

2.7 

3.0 

— 

0.4 

0.55 

Input Leakage Current 

HHI 

ViN = 0-5.5V 

2.7-3.6 

- 

±5.0 

aA 

3 - State Output 

Off-State Current 

loz 

V,N = V|HorV,L 

Vout = 0-5.5V 

m 

- 

±5.0 

aA 

Power Off Leakage Current 

loFF 

Vin/Vout = 5.5V (per Pin) 

0 

- 

100 

aA 

Quiescent Supply Current 

Icc 

ViN = VccorGND 

2.7-3.6 

- 

10.0 

aA 

V,n/Vout = 3.6-5.5V 

2.7-3.6 

- 

±10.0 

Increase in Icc per Input 

Alec 

ViH = Vcc - 0-6V 

2.7-3.6 

- 

500 

1^9 
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TIMING REQUIRNENTS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = -40~85°C 

UNIT 

Vcc =2.7V 

Vcc = 3.3 ± 0.3V 

MAX. 

MIN. 

MAX. 

Minimum Pulse Width 


(Fig. 1,5) 


- 


ns 

Minimum Set-up Time 

IQi 

(Fig. 1,5) 


- 


ns 

Minimum Hold Time 

_ 

th 

(Fig. 1,5) 


- 


ns 


AC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta = -40--85°C 

UNIT 

Vcc = 2.7V 

Vcc = 3.3 ± 0.3V 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
( An, Bn - Bn, An ) 

tpLH 

tpHL 

(Fig. 1,2) 


1.5 


ns 

Propagation Delay Time 

(CAB, CBA-Bn, An) 

■IpLH 

tpHL 

(Fig. 1,5) 


-1 

1.5 


ns 

Propagation Delay Time 
(SAB, SBA-Bn, An) 

tpLH 

■tpHL 

(Fig. 1,2) 


1.5 


ns 

3-State output Enable Time 
( GAB, GBA-Bn, An ) 

tpZL 

tpZH 

(Fig. 1,3,4) 


1.5 


ns 

3-State output Disable Time 
( GAB, GBA-Bn, An ) 

■tpLZ 

tpHZ 

(Fig. 1,3,4) 


1.5 


ns 

Maximum Clock Frequency 

fMAX 


- 


- 

MHz 

Output to Output Skew 


(Note 1) 

- 


1.0 

ns 


Note(l) Parameter guaranteed by design. ( Loslh = Itpm m-tpLHn i, tosHi = ItpHi m - tpHm I ) 


DYNAMIC SWITCHING CHARACTERISTICS (Input = t, = 2.5ns, Cl = 50pF, RL= 500n) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc (V) 

Ta = 25'’C 

UNIT 

TYPICAL 

Quiet Output 

Maximum Dynamic Vqi. 

Vqlp 

V|h = 3.3V, V|L = 0V 

3.3 

TBD 

V 

Quiet Output 

Minimum Dynamic Vql 

|VoLv| 

V|h = 3.3V, V,c = 0V 

3.3 

TBD 

V 


TBD ; Actual performance will be noted upon completion of characterization. 
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CAPACITIVE CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc (V) 

Ta = 25°C 

UNIT 

TYPICAL 

Input Capacitance 

C|N 


3.3 

7 

■a 

Bus Input Capacitance 

Cl/0 


3.3 

8 

PF 

Power Dissipation Capacitance 

CpD 

fiN = 10MHz (Note 1) 

3.3 


la 


Note(l) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 


lcc(opr-) = C PD • Vcc ■ f IN + lcc/8 (per bit) 


TEST CIR CUIT 
Fig.1 



Cl = 50pF 

Rl = soon 


Parameter 

Switch 

tpLH, tpHL 

Open 

tpLZ,tpZL 

6.0V 

tpHZ.tpZH 

GND 

tw, ts, th 

Open 


























AC WAVEFORM 


Fig. 2 (tpLH, tpHL) 


tr 2.5ns tf 2.5ns 



Fig. 3 (tpLZ, tpHZ, tpZL, tpZH ) 


tf 2.5ns tf 2.5ns 


INPUT 

(GBA) 


OUTPUT 

(An) 


OUTPUT 

(An) 


k 


<pZL 




tpLZ 




<pZH 


*pHZ 


Fig. 5 (tpLH, tpHL, tw, ts, th ) 


tr 2.5ns tf 2.5ns 
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